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1.0  INTRODUCTION 


The  digital  real-time  "snapshot"  MTI  was  developed  for  the  GEODSS 
project  in  FY  75.  GEODSS  is  a Ground-based  Electro-Optical  Deep  Space 
Surveillance  System.  This  document  describes  the  software;  an 
accompanying  document,  ESD-TR-75-351 , is  a description  of  the  multi- 
minicomputer system  on  which  this  software  was  implemented.  The 
software  resides  in  eight  inter-connected  minicomputers.  The  algorithms 
have  been  implemented  in  a configuration  suitable  to  evaluate  the 
feasibility  of  performing  snapshot  MTI  in  real  time  by  using  the 
computers  cooperatively.  Ultimate  conversion  of  these  programs  to 
function  in  a real-time  system  has  been  considered  in  the  design 
process . 

The  snapshot  MTI  technique  described  here  is  a digital  computa- 
tion method  which  can  be  used  to  discover  a satellite  that  moves 
slowly  through  a field  of  stars.  The  GEODSS  observation  system 
employs  a telescope  to  obtain  precise  visual  images  of  portions 
of  the  night  sky.  The  images  are  focused  onto  a light-sensitive 
storage  tube  to  enable  a conversion  of  visual  images  to  electronic 
images.  The  storage  tube  is  systematically  scanned  by  an  electron 
beam  to  effect  a read  out  of  the  tube.  The  electron  beam  current 
is  compared  to  a threshold  to  determine  the  presence  of  image  points 
on  the  storage  tube.  The  X,  Y coordinates  of  the  electron  beam  on 
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the  storage  tube  along  with  an  indication  of  amplitude  comprise  the 
data  representing  each  detection.  A preprocessor  conditions  these 
detections  to  remove  the  multiple  detections  one  obtains  as  the 
beam  scans  across  a single  1 point”  image.  The  entire  group  is  simply 
replaced  by  a single  representative  point. 

The  resulting  picture  i s a "snapshot”  of  the  telescope  field 
of  view  and  is  the  input  to  the  ^ITI  processor.  A sequence  of  snap- 
shots is  similar  to  the  individual  frames  of  a notion  picture.  A time 
sequence  of  frames  from  the  same  field  of  vievT  may  be  comnared  to 
detect  the  motion  of  a point  image. 

The  snapshot  algorithm  as  implemented  here  performs  a frame- 

to-frame  cancellation  of  corresponding  stars.  The  remainder  or 
’leakers'*  are  treated  as  potential  moving  target  positions.  Any 
leakers  which  seem  to  progress  linearly  with  time  over  3 frames 
may  be  labelled  a target,  presumably  for  further  attention  by  a 
tracking  device.  The  tracker  may  be  vectored  to  some  later  point 
along  the  course  indicated  by  the  linear  track. 
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2.0  THE  SNAPSHOT  MTI  I?TLEXT;NTATI0M 


2. 1 General 

This  section  describes  the  structure  for  the  snapshot  *'TJ. 
demonstration  software.  Figure  1 shows  the  functional  elements  of 
the  multiprocessor  software.  Each  element  resides  in  a separate 
minicomputer.  Tnter  computer  data  transfer  is  accomplished  over  the 
MCA  data  bus  which  is  common  to  all  processing  elements. 

The  digital  representation  of  the  telescope  field  of  view  (TP") 
enters  the  MTI  processor  from  the  preprocessor  to  the  PIT* 
(Preprocessor  Interface  Minicomputer) . In  the  demonstration  program, 
the  entire  frame  of  data  is  passed  on  directly  to  the  DTX'  (Disc 
Interface  Minicomputer) . The  PIM  also  determines  the  bounds  within 
the  frame  that  are  necessary  to  distribute  portions  of  the  FQV  to 
each  cancellation  computer.  The  raster  scan  of  the  FQV  is  split  into 
4 s trios  of  equal  area  by  examination  of  the  y coordinate  (Figure  2). 
All  detections  in  each  strip  are  sent  to  the  proper  CAM  to  serve  as  a 
reference  frame.  Each  CAM  functions  as  a Cancellation  I fini compute r . 

The  DIM  also  splits  the  FOV  into  4 equal  area  strips  for 
distribution  to  the  CAMS  after  applying  a digital  threshold. 

The  digital  threshold  is  read  from  the  DIM  computer  keys  on 
its  own  operator’s  console.  This  function  is  available  to 
facilitate  examination  of  the  sensitivity  of  the  multiple 
threshold  cancellation.  It  is  expected  that  an  operational 
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Figure  I SNAPSHOT  MTI  SYSTEM  ELEMENTS 
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Figure  2 FIELD  OF  VIEW  STRIP  SUBDIVISIONS 


version  of  the  program  would  either  have  a preset  value  in  the 
program  or  would  have  a base  value  that  would  be  varied  if  the  number 
of  MTI  system  false  alarms  became  excessive.  All  data  points  above 
the  digital  threshold  in  each  strip  are  sent  to  the  proper  CAM. 

Each  CAV  comares  the  data  strip  it  receives  from  the  DT>*  with 
the  next  strip  it  receives  from  the  PIM.  In  this  way  a delay  of  one 
PIM  frame  is  achieved,  so  that  target  motion  from  frame  to  frame  will 
result  in  a leaker  or  uncancelled  data  point.  The  CAM  cancellation 
applies  a one  cell  fringe  around  each  reference  frame  data  point 
to  accomodate  detections  near  the  edge  of  a resolution  cell.  Pie 
cancellation  process  forms  a list  of  all  those  data  points  that  are 
in  the  DPI  frame  (at  the  higher  threshold)  but  not  in  the  PIM  frame. 
The  finished  list  of  1 leakers ” is  sent  by  each  CAM  to  a reconstruction 
and  Track  Tnitiation  Minicomputer  (TPXIN)  for  storage. 

The  TPKTN  receives  and  re-assembles  leakers  from  all  CAMS  and 
saves  them  as  a "leaker  frame”.  Three  such  leaker  frames  are 
accumulated  to  perform  the  track  initiation  function.  The  data  points 
in  the  first  and  third  frames  are  paired  in  all  combinations.  Fach 
pair  is  used  to  compute  the  expected  coordinates  of  a data  point  in 
the  second  frame  assuming  linear  motion  and  frames  equally  spaced. 

If  there  is  a data  point  in  the  second  frame  that  corresponds  to  the 
computed  point,  a track  message  is  generated.  The  track  message 
consists  of  matching  the  first  and  third  frame  coordinate  pairs  and 
the  entire  second  frame  of  leakers. 


14 


The  FP',  CA.Ms  and  TPKIN  all  send  their  output  data  to  the  display 
RECTh  (display  Reconstruction  Minicomputer)  to  enable  a visual  presen- 
tation of  various  stages  in  the  MTI  process.  "Hiis  display  is  an 
x,  y CRT.  Any  one  of  the  PTM,  CAM  or  TPJ'IN  outnuts  may  be  held  on 
the  display. 

2 . 2 Inter  Computer  Coordination  and  Communication 

This  section  describes  the  principles  and  techniques  used  to 
achieve  cooperation  between  the  processing  elements.  'fessanes, 
coordination,  and  data  transfers  all  occur  over  a single  data  bus 
canable  of  a 300  kPz  word  transfer  rate.  This  description  deals 
with  the  overall  structure,  the  software  interface,  and  the  hardware 
interface,  upon  which  the  software  is  heavily  dependent. 

2.2.1  mti  Software  Contro1 

Fach  computer  main  program  h^s  its  own  KTI  sub-cycle  which 
must  be  completed  (or  aborted)  during  the  overall  I*TI  cycle.  Figures 
3 through  6 show  simplified  representatives  of  the  cycle  logic  for 
each  program.  The  cycle  must  be  accomplished  in  the  time  period 
defined  by  the  read  out  cycle  of  the  star  field  from  the  preprocessor. 
Depending  on  the  character  of  the  data,  the  quantity  of  data  and 
distribution  of  data  in  the  field  of  view,  the  actual  time  required 
by  segments  of  the  ™TI  processing  chain  or  branches  will  vary  con- 
siderably. 

The  approach  that  has  been  taken  is  intended  to  take  advantage 
of  speed  whenever  it  occurs,  to  accommodate  sluggish  segments,  and 
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Figure  3 PIM  PROGRAM  FUNCTIONAL  FLOW 
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IA-  46,  540 


Figure  4 DIM  PROGRAM  FUNCTIONAL  FLOW 
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Figure  5 CAM  PROGRAM  FUNCTIONAL  FLOW 


18 


I A - 46 , 542 


BUFFERS 
F FILLING 
X FIRST  FRAME 
Y SECOND  FRAME 
Z THIRD  FRAME 


BUFFER  POINTERS -1,2,3,4- 
ARE  INITIALLY  ASSIGNED  AS 
F,X  ,Y  ,Z  , AND  THEY  ARE 
END  AROUND  ROTATED  ON 
EACH  FILL 


Figure  6 TRKIN  PROGRAM  FUNCTIONAL  FLOW 
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to  adjust  for  radical  variations,  A typical  sequence  of  events  is 
depicted  in  Figure  7. 

The  logic  of  the  main  program  in  each  computer  controls  the 
sequence  of  events  permissible  to  that  program.  This  includes  the 
inputting  of  data  from  any  other  computers.  Clearly  each  computer 
cannot  know  a priori  when  to  expect  data  from  other  computers  since 
the  computer  clocks  are  asynchronous  and  the  data  loads  vary.  Tn 
order  to  insure  the  proper  overall  sequence  of  events  in  the  multi- 
computer system,  then,  the  software  procedure  is  to  accept  messages 
from  other  software.  These  messages  or  Feader  Blocks  describe  the 
transfer  of  data  that  is  desired  by  the  outputting  machine.  Fach 
Header  message  that  does  enter  a machine  must  be  answered  in  order 
to  achieve  a software  handshake.  The  answer  or  Acknowledge  Block 
can  indicate  either  software  acceptance  or  refusal  of  the  intent 
implied  by  the  Header.  A refused  Header  is  simply  resubmitted  as 
soon  as  possible  by  the  rejected  computer.  This  assumption  implies 
that  a Header  is  only  refused  because  it  is  premature  or  out  of 
phase.  To  guarantee  that  this  can  in  fact  be  the  only  reason  for 
refusal,  the  data  paths  through  the  multi-computer  system  are  rigid 
That  is,  even  if  no  data  transfer  is  needed,  say,  as  the  result  of 
a perfect  cancellation,  the  cancellation  computer  must  send  a Heade 
describing  that  zero  block  and  the  zero  block  itself.  To  guarantee 
that  no  block  comes  too  late,  it  is  required  that  all  blocks  are 
accounted  for  in  each  program  MTI  cycle  before  the  program  may 
proceed  to  the  next  cycle. 
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Figure  7 MTI  TYPICAL  EVENT  SEQUENCE 


CONTINUATION 
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Figure  7 MTI  TYPICAL  EVENT  SEQUENCE 


The  rigid  sequence  requirements  of  the  computer  coordination 
scheme  are  only  between  MTI  program  cycles.  Consider,  for  example, 
the  reconstruction  of  the  FOV  leakers  from  the  cancellation  computer. 

At  the  start  of  each  cycle,  the  program  makes  a list  of  the  cancellation 
computers.  As  the  CA'fs  respond,  they  are  deleted  from  the  list, 
thereby  enabling  any  response  sequence  to  occur.  Tf  one  is  heard 
from  but  is  not  in  the  list,  it  is  assumed  that  that  Header  is 
indeed  from  a legitimate  computer,  but  that  it  is  ahead  of  schedule. 

The  negative  Acknowledge  of  the  Header  is  interpreted  as  described 
above  and  that  CA'f  keeps  trying  until  it  is  successful. 

The  normal  state  of  all  programs  which  have  either  finished 
their  MTI  cycle  or  have  finished  with  their  input  data  area  is  to 
listen  for  headers.  This  condition  can  be  used  to  effect  an  MTI 
system  reset.  A Peset  Header  has  been  defined  to  serve  this  purpose. 

The  restarting  of  the  PTM  causes  the  reset  Header  to  be  sent  to  all 
computers  and  thus  initialize  the  '^TI  sequence. 

2.2.7  The  MCA  Bus 

The  functional  behavior  of  the  Data  General  Multiprocessor 
Communications  Adapter  (MCA)  Data  Bus  is  an  integral  part  of  the 
logic  used  to  coordinate  the  inter  computer  transfers.  In  effect  it 
allows  for  virtual  ignorance  of  the  condition  of  the  computer 
intended  as  the  destination  for  an  information  transfer.  In  fact, 
several  machines  may  be  stacked  up  waiting  for  access  to  one  computer 
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while  that  computer  is  busy  without  causing  any  difficulties.  This 
description,  then,  is  necessary  for  one  to  comprehend  the  program  los 
of  this  multi-computer  software. 

The  MCA  bus  consists  of  data,  address,  control  and  timing  paths 
These  are  connected  to  the  MCA  transmitter  and  receiver  controllers 
in  each  computer.  The  controller  in  each  computer  is  given  a unique 
four  bit  address  by  a positioning  of  lumper  wires.  Timing  for  the 
entire  bus  is  supplied  by  the  controller  of  one  computer.  This 
computer  is  chosen  by  necessity  to  be  at  one  end  of  the  bus;  the 
computer  at  the  other  end  of  the  bus  is  used  to  indicate  that  a bus 
clock  cycle  may  be  completed  and  all  computers  have  been  attended. 

The  controllers  each  contain  typical  block  transfer  logic;  that 
is,  a register  containing  a pointer  to  a specific  core  location,  a 
v;ord  transfer  count  register,  a data  register  and  a status  register. 

To  begin  a data  transfer,  the  MCA  controller  pointer  and  count 
registers  are  set  by  the  computer  program  and  the  controller  is 
activated.  The  transmitter  controller  steals  a computer  cycle  to 
acquire  data  for  the  data  register.  The  next  bus  clock  cycle 
(originating  from  the  Mright  end”  controller) , which  arrives  at  the 
transmitter  and  for  which  the  bus  status  is  not  busy,  causes  the 
data  and  the  transmitter  and  destination  addresses  to  be  placed  on 
the  bus.  This  action  also  sets  the  bus  busy  condition  for  the 
duration  of  this  clock  cycle,  preventing  other  transmitters  from 
using  the  clock  cycle. 
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The  clock,  control  signals,  data,  transmitter  and  destination 
travel  down  the  bus  until  the  end  is  reached.  On  reaching  the  end 
of  the  bus,  the  '‘return"  control  signal  is  set,  and  the  receivers 
respond  as  it  reaches  them.  If  these  signals  are  intercepted  by  a 
receiver  controller  that  is  unlocked,  active  and  has  an  address  that 
patches  the  destination,  the  data  word  is  accepted  and  an  echo  is 
1 sent  back”  to  the  transmitter  before  the  clock  cycle  closes  the 
bus.  This  echo  is  used  by  the  transmitter  to  undate  its  word  count 
and  address  pointer. 

If  the  receiver  is  not  active,  locked  to  another  transmitter 
or  powered  down,  the  "echo"  line  is  not  set. 

jhe  overall  behavior  of  this  bus  is  such  that  a program  can 
initiate  a transmitter  block  transfer  and  then  proceed,  even  if  the 
intended  receiver  is  busy.  The  transmission  will  occur  whenever  the 
receiver  becomes  "unbusy1,  and  active.  Further,  a receiver  can  be 
turned  on  at  will  by  the  program,  regardless  of  whether  a transfer 
has  been  already  requested  by  a transmitter.  The  effective  use  of 
this  bus  by  the  MTI  software  for  inter  computer  transfers  and 
computer  program  phasing  is  a matter  of  intelligent  software  acceptance 
or  rejection  of  data. 

2.2.3  Data  Communication  Structure 

A computer  ready  to  transmit  data  to  another  computer  proceeds 
as  shown  in  Figure  8.  The  16  word  Header  Block  described  in  Appendix  III 
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Figure  8 GENERAL  HEADER  TRANSMISSION  , ACKNOWLEDGE  RECEPTION 

AND  DATA  TRANSMISSION 
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Figure  8 GENERAL  HEADER  TRANSMISSION  , ACKNOWLEDGE  RECEPTION 

AND  DATA  TRANSMISSION  - 2 
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is  prepared  and  a block  transfer  to  the  destination  is  initiated  on 
the  bus.  At  this  point  the  program  demands  a successful  hardvrare 
completion  of  that  transfer  and  a coherent  response  by  the  software 
in  the  other  machine.  The  program  must  not  proceed  beyond  this 
stage  if  the  transfer  fails.  The  demonstration  version  program  simply 
halts  if  conditions  indicate  a hopeless  outcome.  The  operational 
programs  would  instead  revert  to  waiting  for  a header  if  all  else 
fails  in  the  hope  that  a reset  header  will  come  along  to  restart  the 
process . 

A s soon  as  the  two  computers  establish  a Header-Acknowledge  con- 
tact that  is  acceptable,  the  access  to  this  communication  link  is 
kept  locked  from  all  other  computers.  The  data  transfer  is  accomplished 
during  this  time;  and  upon  its  successful  completion,  the  transmitter 
signs  off. 

A computer  prepared  to  receive  data  from  some  other  computer 
proceeds  as  shown  in  Figure  9.  Any  inputs  are  checked  for  block  type. 
Headers  are  the  only  acceptable  transfers  at  this  stage.  Given  that 
a header  has  found  its  way  into  the  receiver,  the  program  must  check 
a list  of  machines  from  which  some  response  is  expected.  As  each 
machine  responds,  it  may  be  deleted  from  the  list.  One  machine  may 
be  allowed  to  have  multiple  entries  in  the  list  to  enable  such  occur- 
rences without  complicating  the  check-off  logic.  This  list  should 
be  reset  on  each  MTI  cycle. 


28 


IA-  46,557 


CLEAR  MCA 
RECEIVER 
SET  UP  RECEIVE 
FOR  HEADER 
BLOCK 


, ALTERNATIVE 
-1/^  LOGIC  : — 

RESPONSE  TO 
MCA  RECEIVER 
INTERRUPT  AS 
IN  TRKIN 
PROGRAM  , 

FOR  HEADER 


READ  IN  PRESENT 
CONTENTS  OF 
RECEIVER 
ADDRESS  COUNTER 


READ  IN  PRESENT 
CONTENTS  OF 
RECEIVER 
WORD  COUNTER 

x ' t 

TRANSMIT  HEADER 
NOT  ACCEPTABLE 
BLOCK  TO  MACHINE 
WHICH  SENT  HEADER 

READ  IN 

RECOVER  STATUS 


READ  IN  PRESENT 
CONTENTS  OF 
TRANSMITTER 
ADDRESS  COUNTER 


READ  IN  PRESENT 
CONTENTS  OF 
TRANSMITTER 
WORD  COUNTER 


Figure  9 GENERAL  HEADER  RECEPTION , ACKNOWLEDGE  TRANSMISSION, 

AND  DATA  RECEPTION 


29 


IA-  46,558 


TRANSMIT  HEADER 
ACCEPTABLE  BLOCK 
TO  MACHINE  WHICH 
SENT  HEADER 


READ  IN  PRESENT 
CONTENTS  OF 
TRANSMITTER 
ADORESS  COUNTER 


READ  IN  PRESENT 
CONTENTS  OF 
TRANSMITTER 
WORD  COUNTER 


READ  IN 
TRANSMITTER 
STATUS 


Figure  9 


GENERAL  HEADER  RECEPTION  , ACKNOWLEDGE  TRANSMISSION, 
AND  DATA  RECEPTION- 2 


30 


I A 46,559 


ALTERNATIVE 
LOGIC*  - 
RESPONSE  TO 
MCA  RECEIVER 
INTERRUPT  AS 
IN  TRKIN  , 

FOR  DATA 


READ  IN  PRESENT 
CONTENTS  OF 
RECEIVER 
ADDRESS  COUNTER 


READ  IN  PRESENT 
CONTENTS  OF 
RECEIVER 
WORD  COUNTER 


— FOR  DEMO 
W VERSION 


Figure  9 GENERAL  HEADER  RECEPTION  , ACKNOWLEDGE  TRANSM ISSION  f 

AND  DATA  RECEPTION -3 


31 


The  acceptability  or  non-acceptability  of  a header  is  indicated 
by  the  acknowledge  block.  Presumably  a negative  acknowledge  means 
that  the  program  may  resume  listening  for  any  header.  A positive 
acknowledge  means  data  will  follow  as  described  in  the  header. 

Header  descriptions,  however,  are  not  allowed  to  exceed  buffer  sizes. 
2. 3 Cancellation  Method 

The  digital  representation  of  the  FOV  for  communication  between 
computers  is  in  the  form  of  a list  of  x,  y coordinates.  This  is  the 
most  compact  data  form  for  such  transfers  and  minimizes  the  amount 
of  time  used.  For  cancellation,  however,  sorting  of  lists  to  final 
corresponding  entries  is  very  time  consuming  due  to  the  multiple 
access  required  of  each  list  entry.  In  order  to  compare  two  pictures 
as  is  done  to  achieve  cancellation,  it  is  also  time  consuming  if 
one  must  examine  each  picture  resolution  element  in  both  pictures. 

In  fact,  for  the  picture  represented  by  1024  by  1024  r>ixe]s,  there 
are  130,000  words  to  examine,  if  the  picture  elements  are  allotted 
1 bit  each,  that  is,  if  one  16  bit  computer  word  carries  16  pixels 
of  information.  This  representation  is  referred  to  as  the  sparse 
matrix  picture. 

The  sparse  matrix  picture  does  have  considerable  advantage  when 
two  pictures  are  to  be  compared,  provided  at  least  one  picture  is 
available  in  list  form.  With  one  picture  in  list  form,  one  can 
retrieve  the  specific  16  bit  group  of  pixels  containing  the  pixel  of 
interest  by  a simple  calculation  relating  pixel  coordinates  from  the 
list  to  matrix  coordinates  in  the  array. 
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This  technique  will  be  called  sparse  matrix  list  processinp. 

It  effects  a considerable  savings  in  processinp  time. 

The  cancellation  process  then  is  to  accept  two  lists  for  com- 
parison. The  first  list  is  converted  to  a sparse  matrix.  The 
second  is  the  check  list  to  be  cancelled. 

In  order  to  avoid  the  requirement  to  store  the  complete  sparse 
matrix  presentation  of  the  strip  to  be  cancelled  in  any  computer,  we 
take  advantage  of  the  fact  that  the  list  data  is  y-ordered.  That  is, 
as  one  scans  down  a list  of  coordinates,  one  encounters  an  ordinal 
sequence  of  x values  until  y changes.  The  y changes  are  also  ordinal, 
but  vary  less  rapidly.  This  fact  is  used  by  noting  the  value  of  y 
(but  only  when  it  changes)  as  compared  to  some  arbitrary  bound.  The 
sparse  matrix  up  to  that  bound  may  be  venerated  and  retained  while 
processing  is  then  swapped  to  the  other  list  involved  in  the  com- 
parison. This  list  is  processed  until  the  same  bound  is  reached. 

The  list  swapping  proceeds  until  the  y bound  corresponds  to  the  end 
of  the  data  for  the  strip.  The  overall  effect  of  swapping  back  and 
forth  between  the  two  lists  appears  effectively  as  a window  or  sub 
strip  that  steps  down  through  the  pixel  matrix  (figure  10). 

The  bounds  used  to  determine  the  matrix  size  which  may  exist  in 
a computer  at  one  time  and  the  y extent  of  each  list  are  tailored  to 
match  the  binary  form  of  the  x,  y coordinates.  Computation  of 
matrix  position  from  a list,  then,  degenerates  to  a masking  and 
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Figure  10  SUB  STRIP  SPARSE  MATRIX 


indexing  operation  which  can  be  done  very  efficiently  by  the  computer. 


To  summarize,  first  the  sparse  matrix  is  cleared.  The  reference 
frame  list  is  then  converted  to  the  bounded  sparse  matrix  with  a 
bit  pattern  that  represents  the  sphere  of  influence  of  each  "illuminated'' 
pixel.  In  this  version  of  the  program  the  bit  pattern  includes  the 
illuminated  bit  and  all  abutting  pixels  to  prevent  borderline  leakers. 
These  pixels  are  inclusive  ored  with  any  bits  already  set  in  the  sparse 
matrix.  On  reaching  the  bound,  the  frame  to  be  cancelled  is  used  to 
generate  the  coordinates  of  the  illuminated  pixel  in  the  same  sparse 
matrix.  Anding  this  single  bit  pattern  with  the  sparse  matrix  entry 
then  enables  a decision  of  whether  or  not  to  declare  the  x,  y ooint 
in  hand  a leaker. 

When  the  y bound  in  this  list  is  reached,  the  next  bound  is 
selected,  and  processing  again  transfers  to  the  reference  list  after 
first  clearing  the  matrix.  T7hen  the  final  bound  is  reached,  the 
cancellation  process  is  complete  for  the  frame  at  hand  and  the  leakers 
may  be  passed  along  to  the  next  computer. 

2 . 4 Track  Initiation 

A track  is  initiated  by  noting  linear  or  near  linear  motion  of 
an  illuminated  spot  on  three  successive  frames  of  leakers.  We  note 
that  the  motion  is  best  determined  by  using  the  first  and  last 
frames  to  compute  the  position  on  the  middle  frame.  The  position 


where  o is  the  positioning  error  within  one  frame, 
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At  the  spacing  between  frames,  and  n the  number  of  frames  spanned  by 
the  estimate.  Using  the  end  frames  has  the  very  interesting  additional 
feature  that  all  spot  pairings  have  an  observable  coordinate  on  the 
middle  frame,  thereby  avoiding  complicated  tests.  This  approach  to 
comparison  is  based  on  an  interpolation  and  not  an  extrapolation 
and  thereby  avoids  error  growth. 

This  method  for  comparison  is  similar  to  that  used  for  cancella- 
tion, that  is,  the  sparse  matrix  method  of  list  processing.  The 
primary  difference  is  that  the  entire  sparse  matrix  is  generated. 
However,  to  accommodate  possible  observation  errors  the  matrix  is 
"defocused."  The  defocusing  is  achieved  by  ignoring  the  two  least 
significant  bits  in  each  coordinate.  The  central  frame  list  of 
leakers  are  converted  to  the  defocused  sparse  matrix  in  much  the 
same  manner  as  the  star  field  was  for  cancellation.  The  combinations 
of  1st  and  3rd  frame  pairs  are  then  converted  to  snarse  matrix  co- 
ordinates for  anding  with  the  sparse  matrix  entry.  A comparison 
gives  the  potential  track  list.  The  track  list  is  then  appropriately 
displayed  on  a monitor  and  the  1st,  3rd  points  track  vector  and  the 
frame  identification  will  be  sent  to  the  site  computer  for  verification 
with  a file  of  resident  space  objects  (RSO’s). 
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3.0  COMPUTER  PROGRAM  DISTRIBUTION 


This  section  describes  the  technique  used  to  bring  the  MTI  soft- 
ware up  from  a cold  start.  It  is  assumed  that  one  can  use  the  standard 
Data  General  Corporation  Real  Time  Disk  Operating  System  (RPOS)  and 
that  both  RDOS  and  the  ^fTI  software  reside  on  the  primary  f?.xed  head 
disc.  The  general  approach  is  to  turn  on  all  computers  with  a so- 
called  rim  loader  program  running.  In  this  case  the  rim  loader  is 
a two  instruction  machine  language  program  that  is  either  manually 
keyed  into  the  computer  or  loaded  in  a shorter  keying  sequence  with 
computers  which  have  the  hardware  MAutomatic  Program  Load”  option. 

The  rim  loader  causes  each  computer  to  expect  a specific  program  code 
sequence  over  the  MCA  bus. 

There  is  an  RDOS  procedure  which  also  resides  on  the  disc,  that 
causes  each  T'TI  program  to  be  sent  to  a prearranged  computer.  The 
programs  automatically  begin  execution  when  they  arrive  in  each  machine. 
The  final  step  is  to  "leave"  RDOS  and  enter  the  MTI  program  PIM  which 
takes  its  place  in  the  main  computer. 

In  the  operational  version  of  the  PIM  (and  other  programs),  a 
brief  question,  answer  and  assignment  sequence  between  the  programs 
precedes  the  actual  MTI  program  execution.  This  conversation  deter- 
mines which  programs  are  in  which  machines  and  informs  all  programs 
of  the  running  configuration.  This  polling  operation  is  for  quick 
replacement  of  faulty  computers  without  requiring  programmers  to  change 
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coding.  The  polling  operation  is  not  in  the  demonstration  program 
due  to  ongoing  hardware  changes  by  Data  General  Corporation. 

3.1  MTI  System  Startup 

The  MCA  is  used  to  send  programs  to  all  the  computers,  as  well 
as  to  transfer  the  data  once  the  programs  have  begun  execution.  In 
the  machine  which  will  have  the  PIM  function,  the  Peal  Time  Disk 
Operating  System  (PDOS)  is  loaded  via  the  channel  start  option.  It 
then  has  the  capability,  via  the  Command  Line  Interpreter  (CLJ)  in- 
struction MCABOOT,  to  send  the  save  files  of  the  DIM,  CAM,  TPKPT, 
and  display  RECM  programs  to  seven  selected  computers.  Those  com- 
puters must  be  started  at  location  376,  where  location  376  contains 
the  instruction  NIOS  7 (send  a start  pulse  to  MCA  receive  Channel  7) 
and  where  location  377  contains  the  instruction  JMP  377  (jump  in 
place) . The  sending  computer,  the  PIM,  will  be  given  the  following 
series  of  instructions: 

MCABOOT  MCAT :9  DDIMI2A.SV/S 
MCABOOT  MCAT: 2 DCAM3FA.SV/S 
MCABOOT  MCAT: 4 DCAM3RA.SV/S 
MCABOOT  MCAT: 3 DCAM3RA.SV/S 
MCABOOT  MCAT: 6 DCAM3RA.SV/S 
MCABOOT  MCAT: 8 TPKIN15A. SV/S 
MCABOOT  MCAT: 5 DRECM18A. SV/S 

This  will  accomplish  transmitting  via  the  MCA  bus  the  save  file 
(filename. SV)  named  to  the  machine  with  the  MCA  address  specified 
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(MCAT:  address) , provided  that  machine  is  listening  (i.e.,  set  up 


with  the  2 instructions  at  locations  376  and  377) . Once  a machine 
has  received  its  program  from  the  PLM,  control  is  passed  to  its 
starting  address  and  execution  begins. 

3. 2 MTI  System  Initialization 

Once  certain  variables  have  been  initialized  in  the  DIM,  CAM, 
TFiCIN,  and  display  RECM  programs,  they  set  up  to  receive  via  the 
VCA  bus  a 16  word  header.  Then  all  the  machines  remain  in  a.  ready 
state  until  the  pIM  sends  a reset  header  and  begins  its  data  transfer. 
Ihe  program  returns  to  this  ready  state  whenever  a machine  has  no 
other  function  than  1)  to  listen  for  any  machine  sending  it  a header 
or  acknowledge  block,  or  2)  to  listen  for  a data  block  from  a specific 
machine  to  which  it  is  locked.  By  using  the  interrupt  system,  a 
program  can  be  ready  to  accept  a header,  acknowledge  or  data  block 

while  processing  data,  thereby  reducing  the  amount  of  time  spent  in 

a pure  ready  state  to  a minimal  amount.  This  version  of  the  program 

(demonstration  version)  uses  this  approach  only  in  the  track 

initiation  computer  (TRKIN)  for  some  limited  input  types . It  is 

expected  that  an  operational  version  will  make  more  extensive  use 

of  the  interrupt  system.  Some  of  the  more  obvious  changes  have  been 

noted  elsewhere  in  this  document. 

The  PIM  machine  begins  its  execution  by  the  coircnand  DPIM25A 

(carriee  return)***  being  typed  on  the  console.  The  save  file  DPIM25A 
IK25A  is  the  current  filename  of  the  TIM  program.  This  could  vary. 
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is  then  loaded  into  memory  as  PBOS  is  released.  It  first  sends  out 
reset  headers  to  all  machines  except  the  display  RE  CM,  and  then  it 
begins  to  input  data  from  the  paper  tape  reader  and  send  that  data 
in  unsorted  form  to  the  DIM  and  in  sorted  form  to  the  CAMS.  ^re- 
cessing continues  as  long  as  there  is  data  being  input  to  or  cycling 
through  the  PIM. 

3.3  Polling 

Polling  is  a function  which  has  been  coded  and  will  be  added  to 
the  programs  once  the  transmitter  time  out  function  is  restored  to 
each  MCA  board.  Transmitter  timeout  is  currently  undergoing  modi- 
fication by  Data  General  Corporation.  Polling  will  enable  all  com- 
puters in  the  system,  except  for  the  controlling  machine  and  any 
other  machines  with  hardware  limitations,  to  be  loaded  with  either 
the  DIM,  CAM,  TRKIN  or  display  PECM  programs.  Each  program  will 
remain  in  a dormant  ready  state  until  the  PIM  sends  it  a polling 
reset  header. 

The  PIM  will  start  at  the  lowest  available  MCA  address  in  the 
system  and  transmit  a polling  reset  header  to  that  machine  at  the 
same  time  setting  itself  up  to  receive  a ready  acknowledge  block. 

Once  it  has  successfully  transmitted  its  polling  reset  header  and 
received  the  acknowledge  block,  it  will  determine  from  the  acknowledge 
block  the  type  of  function  that  machine’s  program  has.  The  FIM  then 
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will  check  its  assignment  list;  if  that  function  has  already  been 
assigned  a machine  address,  it  will  send  a negative  reply  to  the 
machine  with  which  it  is  currently  communicating  and  then  transmit 
a polling  reset  header  to  the  machine  with  the  next  highest  MCA  address. 
However,  if  that  function  has  not  been  assigned  a machine,  the  PPf 
will  assign  it  and  then  transmit  a polling  reset  header  to  the 
machine  with  the  next  highest  MCA  address. 

Once  the  assignment  list  is  full,  i.e.  1 DIM  function,  4 CAM. 
functions,  1 TRKIN  function,  and  1 display  PECM  function,  the  FIM 
sends  assignment  reset  headers  to  each  machine  in  the  assignment 
list  so  that  each  may  update  the  MCA  addresses  of  the  machines  with 
which  it  needs  to  communicate.  This  polling  function,  therefore, 
allows  all  machines  either  to  be  operational  or  in  a dormant  ready 
state.  Should  a hardware  difficulty  occur  with  one  machine  whereby 
it  is  cut  off  from  the  MCA  bus,  the  PIM  machine  can  be  instructed, 
via  the  setting  of  key  1 or  by  an  internal  time  check,  to  send 
polling  reset  headers  and  then  assignment  reset  headers  to  the 
remaining  machines,  thus  transferring  the  function  of  the  machine 
which  failed  to  another  machine. 
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4.0  FUNCTIONAL  DESCPIPTION  OF  PROGRAMS  AND  SUBROUTINES 


This  section  offers  a detailed  description  of  the  function  and 
usage  of  each  program  and  subroutine  used  in  the  ^TI  processor.  The 
following  general  note  is  applicable  to  the  detailed  descriptions  of 
all  main  programs. 

During  the  initialization/reset  logic,  following  the  clear  MCA 
transmitter  and  clear  MCA  receiver  instructions,  tests  are  made  as 
to  whether  the  busy  and  done  flags  for  the  functions  are  immediately 
set  to  zero.  If  they  are  not,  the  program  will  halt.  'Phis  indicates 
a probable  hardware  failure  with  the  MCA,  and  it  is  recommended  that 
diagnostics  are  run. 

4.1  PIM 

4.1.1  Function 

The  function  is  to  take  in  data  from  the  input  device,  currently 
the  paper  tape  reader,  sort  it,  and  pass  it  to  the  4 CAMS . The  PI?4 
also  passes  the  unsorted  input  data  to  the  DIM  and  the  display  RFC?*. 

4.1.2  Usage 

(a)  Calling  sequence 

When  FDOS  is  operational  in  the  computer  to  be  used  for  the 
PIM  function,  the  name  of  the  current  PIM  save  file  is  typed 
on  the  console.  This  passes  control  from  RDOS  to  the  PIM 
program. 

(b)  Input 
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The  input  is  currently  a paper  tape,  where  the  order  of  the 
data  is  upper  byte  of  X,  lower  byte  of  X,  upper  byte  of 
amplitude  and  Y,  lower  byte  of  Y.  Mull  bytes  separate  the 
frames  of  data.  The  beginning  of  a frame  is  sensed  when 
2 bytes  with  all  bits  set  are  read;  the  end  of  a fra^o  is 
sensed  when  10  null  bytes  in  a row  are  read.  Tip  to  5,000 
X,  Y pairs  may  be  read  into  one  frame.  The  data  ^ust  be  in 
order  according  to  Y. 

(c)  Output 

o All  of  the  unsorted  input  data  is  sent  to  the  DIM  and 
display  PECM  via  subroutine  SENDP. 
o All  the  coordinate  pairs  where  Y<256  are  sent  to  the  1st 
CAM  via  subroutine  PCSRT. 

o All  the  coordinate  pairs  where  256<Y<512  are  sent  to  the 
2nd  CAM  via  subroutine  PCSPT. 

o All  the  coordinate  pairs  where  512<Y<768  are  sent  to  the 
3rd  CAM  via  subroutine  PCSRT. 

o All  the  coordinate  pairs  where  768_<Y<1024  are  sent  to  the 
4th  CAM  via  subroutine  PCSRT. 

(d)  Error  messages  - none 

(e)  Subroutines  used: 

o SENDP  - internal  to  PIM 
o PCSPT  - internal  to  PIM 
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o TPNSV2  - external  to  PIM 


o F’CVSVl  - external  to  PIT' 

4.2  SENDP  (Subroutine  of  PIM) 

4.2.1  ^unction 

SENDP  creates  the  header  block  describing  the  current  frame  of 
PIN  data,  sends  that  header  block  to  the  machine  whose  >fCA  address 
is  specified,  and  when  that  transmission  is  successful,  sends  the 
current  frame  of  PIM  data  to  that  same  machine. 

4.2.2  Usage 

(a)  Calling  sequence 
LDA  2,  MCA  address 
JSR  SENDP 

Accumulator  2 (AC2)  must  contain  the  MCA  address  of  the 
machine  to  which  the  PIM  data  is  to  be  sent. 

(b)  Input 

The  input  is  the  MCA  address  in  AC2  to  which  the  header  and 
data  blocks  are  to  be  sent,  the  PIM  data  and  the  word  count 
and  frame  ? of  the  PIM  data. 

(c)  Output 

The  subroutine  transmits  the  header  and  data  blocks  to  the 
requested  machine,  but  does  not  alter  any  data  or  return  any 
data  or  return  any  new  values  to  the  PIM. 
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(d)  Error  messages  - none 


(e)  Subroutine  used: 

n TPNSV2  - external  to  PIM 

A. 3 PCSPT  (Subroutine  of  PI”) 

4.3.1  Funct:*  on 

The  function  is  to  sort  data  into  a maximum  of  4 groups,  based 
on  the  Y value  of  each  Y,  Y pair,  and  to  send  these  A groups  to  the 
4 CAM  machines.  Sorting  is  done  by  starting  with  the  356 th  word 
in  the  PIM  data  block  (the  Y value  of  the  128th  Y,  Y pair)  and 
comparing  it  to  the  bound  value  256.  If  Y<?56,  advance  another  256 
locations  and  test  again.  If  Y^>256,  back  up  2 locations  and  test 
again.  Once  Y becomes  less  than  256,  send  this  section  of  the  data 
to  the  first  CAM.  Then,  setting  a new  base  address  to  the  (last 
location  sent  +1),  continue  the  sort  in  the  same  manner,  sending  all 
the  coordinate  pairs  where  256<Y<512  to  the  second  CAM,  where  512<_ 
Y<76P  to  the  third  CAM,  and  where  768_^Y<102A  to  the  fourth  CAM. 

If  the  data  is  exhausted  before  all  4 CAMS  have  been  accessed, 
PCSnT  sends  zero  words  to  the  CAMS  for  which  there  is  no  data. 

4.3.2  Usage 

(a)  Calling  sequence 

LDA  1,  Positive  # of  words  to  be  sorted 
LDA  2,  Base  address  of  PIM  data 
JSP.  PCSPT 
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(b)  Input 

The  input  is  the  positive  word  count  of  the  PIM  data,  the 
base  address  of  the  PIM  data,  and  the  PIV  data  itself. 

(c)  Output 

The  subroutine  transnits  a header  to  each  CAM  describing 
the  data  to  be  sent  and  waits  for  a ready  acknowledge  block, 
from  the  CAM.  If  the  header  is  acceptable,  it  transmits 
the  sorted  data  block.  If  the  header  is  not  acceptable,  it 
transmits  the  header  again. 

(d)  Error  messages  indicated  by  a halt: 

o keady  Acknowledge  From  Wrong  Machine 

After  the  header  describing  the  sorted  data  has  been  sent 
to  a particular  CAM,  the  subroutine  listens  for  a ready 
acknowledge  block,  ^en  it  receives  such  a block,  but 
it  is  from  a different  CAM  than  the  one  to  which  it  iust 
sent  the  header  block,  the  program  halts. 

o Correct  Machine  - Wrong  Type  of  Code 

/s  described  above,  the  VV*  listens  for  a ready  acknow- 
ledge block  after  it  transmits  a header  to  a CAM.  Mhen 
it  receives  the  acknowledge  block,  if  it  is  from  the 
correct  CAM  but  it  is  not  a ready  acknowledge  block  due 
to  its  type  code,  the  program  halts. 
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(e)  Subroutines  used: 

o TRNSV2  - external  to  PIM 
o PC VS VI  - external  to  PI™ 

4 , 4 TPNSV2  (General  Subroutine) 

4.4.1  Function 

The  function  is  to  read  in  the  present  contents  of  the  MCA 
transmitter  address  counter,  word  counter,  and  status,  and  to  test 
for  transmitter  time  out  and  transmitter  count  not  done. 

If  the  transmitter  has  timed  out,  the  MCA  transmitter  is  cleared 
and  control  is  passed  to  the  special  return  address  so  that  the 
transmission  may  be  repeated. 

If  the  transmitter  count  is  not  done,  TPNSV2  tests  to  see  if  the 
block  just  sent  was  a header,  and  if  so,  if  only  5 words  were  trans- 
mitted. Under  this  condition,  processing  continues,  as  this  indicates 
that  the  receiving  machine  was  listening  for  a ready  acknowledge 
block  rather  than  a header. 

4.4.2  Usage 

(a)  Calling  sequence 

LDA  1,  zero  if  data  or  acknowledge  block  was  just  sent, 
one  if  header  block  was  just  sent 

LDA.  2,  address  to  which  to  return  if  retransmission  is 

necessary 
JSR  TRNSV 
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Note:  The  general  calling  name  is  the  same  as  subroutine 

TRNSV1.  The  file  names  on  the  disc  differ. 

(b)  Input 

The  input  is  the  header  or  data/ready  indicator  passed  via 
accumulator  1 and  the  special  return  address  passed  via 
accumulator  2. 

(c)  Output 

No  data  values  are  affected,  but  the  address  to  which  control 
is  passed  is  variable. 

(d)  Error  messages  indicated  by  a halt: 

o Transmitter  Count  Not  Done  on  Data  or  Acknowledge 

When  the  transmitter  count  done  bit  is  not  set,  and  the 
indicator  passed  via  accumulator  1 indicates  that  the 
transmission  was  of  data  or  a ready  block,  then  the  program 
halts . 

o Take  Present  Contents  of  Word  Counter 
Add  to  +11 

If  result  = 0,  then  this  was  case  where  5 words  of  a 16 
word  header  were  accepted 

If  result  f 0,  then  this  is  a legitimate  transmit  count 
no  t done 

(e)  Subroutines  used  - none 
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4 . 5 TRNSV1  (General  Subroutine) 


4.5.1  Function 

TRNSVl's  function  is  to  read  in  the  present  contents  of  the  MCA 
transmitter  address  counter,  word  counter,  and  status,  and  to  test 
for  transmitter  time  out  and  transmitter  count  not  done. 

If  the  transmitter  has  timed  out,  the  NCA  transmitter  is  cleared 
and  control  is  passed  to  the  special  return  address  so  that  the 
transmitter  may  be  repeated. 

If  the  transmitter  count  is  not  done,  the  program  halts. 

4.5.2  Usage 

(a)  Calling  sequence 

LDA  2,  address  to  which  to  return  if  retransmission  is 

necessary 

JSR  TRNSV 

Note:  The  general  calling  name  is  the  same  as  subroutine 

TPNSV2.  The  file  naaes  on  the  disc  differ. 

(b)  Input 

The  input  is  the  special  return  address  for  retransmission 
passed  via  accumulator  2. 

(c)  Output 

No  data  values  are  affected,  but  the  address  to  which  control 
is  passed  is  variable. 


49 


(d)  Error  message  indicated  by  a halt: 


o XMTF  Count  Not  Done 

The  transmitter  did  not  send  out  all  its  words  before  the 
receiver  stopped  listening.  The  present  contents  of 
the  MCA  transmitter  word  counter  shows  the  negative 
number  of  words  still  to  be  transmitted. 

(e)  Subroutines  used  - none 

4.6  FCVSV1  (General  Subroutine) 

4.6.1  Function 

RCVSVl's  function  is  to  read  in  the  present  contents  of  the 
MCA  receiver  address  counter,  word  counter,  and  status,  and  to  test 
for  receiver  time  out  and  receiver  count  not  done. 

If  the  receiver  has  timed  out  or  if  the  receiver  count  is  not 
done,  the  program  halts. 

4.6.2  Usage 

(a)  Calling  sequence 
JSR  FCVSV 

Note:  The  general  calling  name  is  RCVSV.  The  file  names 

on  the  disc  have  the  prefix  RCVSV1. 

(b)  Input  - none 

(c)  Output 

No  data  values  are  affected. 
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(d)  Error  messages  indicated  by  a halt: 
o RCVR  Time  Out 

This  indicates  that  a block  transfer  is  in  progress,  but 
that  no  data  has  been  received  for  10  milliseconds.  When 
the  receiver  time  out  bit  is  set,  suspicious  behavior  is 
indicated,  as  it  cannot  be  set  by  normal  termination  such 
as  transmitter  word  count  overflow. 

o T?CVP  Count  Not  Done 

The  receiver  did  not  receive  all  the  words  expected  by 
its  word  counter.  The  present  contents  of  the  MCA 
receiver  word  counter  show  the  negative  number  of  words 
still  to  be  received. 

(e)  Subroutines  used  - none 
4.7  DIM 

4.7.1  Function 

The  DIM’s  function  is  to  receive  data  from  the  PTMf  to  sort  it 
into  a maximum  of  4 groups,  based  on  the  Y value  of  each  X,  Y pair, 
and  to  send  these  4 groups  to  the  4 CAM.  machines.  Sorting  is  done 
by  examining  each  X,  Y pair  in  order,  eliminating  all  X,  Y pairs 
where  Y’s  amplitude  (bits  0-3)  is  less  than  the  amplitude  read  in 
via  the  keys.  The  boundaries  of  Y’s  value  for  each  CAM  are  described 
in  c below.  If  the  data  is  exhausted  before  all  4 CAMs  have  been 
accessed,  the  DI?i  sends  zero  words  to  the  CAMs  for  which  there  is  no 


data. 
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4.7.2  Usage 


(a)  Calling  sequence 

The  DIM  program  is  sent  to  the  proper  machine  via  an  MCABOOT 
•instruction  from  a machine  in  the  system  which  has  FDOS  in 
an  operational  mode,  usually  the  machine  which  later  has 
the  riM  function.  Control  then  nasses  to  the  starting 
address  of  the  DIM.  Certain  variables  are  initialized, 
and  the  DIM  is  set  up  to  receive,  via  MCA,  its  first  header. 
It  waits  at  this  point  until  its  MCA  receive  done  flag  is 
set. 

(b)  Input 

The  input,  received  via  the  MCA  bus  from  the  PLM,  is  1) 
a header  block  describing  the  data  and  2)  the  data  itself. 
Each  frame  contains  data  in  X,  Y order,  where  bits  0-3  of  Y 
contain  the  amplitude.  The  data  must  be  in  order  according 
to  Y. 

The  input  received  via  the  keys  on  the  computer  is  amplitude. 
It  should  appear  in  keys  8-11,  with  all  other  keys  off.  It 
is  read  once  for  each  frame,  and  it  is  tested  against  each 
X,  Y pair  in  the  frame. 

(c)  Output 

o All  the  coordinate  pairs  where  the  amplitude  is  greater 
than  or  equal  to  the  value  in  the  keys  and  where  Y<256  are 
sent  to  the  1st  CAM. 
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o All  the  coordinate  pairs  where  the  amplitude  is  greater 
than  or  equal  to  the  value  in  the  keys  and  where  256_<Y<512 
are  sent  to  the  2nd  CA*'. 

o All  the  coordinate  pairs  where  the  amplitude  is  greater 
than  or  equal  to  the  value  in  the  keys  and  where  5!2<Y<7 
are  sent  to  the  3rd  CAM. 

o All  the  coordinate  pairs  where  the  amplitude  is  greater 
than  or  equal  to  the  value  in  the  keys  and  where  763_<Y<]0% 
are  sent  to  the  4th  CAM. 

(d)  Error  messages  indicated  by  a halt: 

o Not  Data  Code 

If  PIM  data  was  expected,  but  the  1st  word  in  the  block 
received  was  neither  a header  code  nor  a data  code,  the 
program  will  halt. 

o Odd  # of  Words 

The  word  count  representing  the  amount  of  PIM  data  is  odd. 
This  is  not  allowable,  as  all  data  should  be  in  X,  v two 
word  groups. 

o Peady  Acknowledge  ^rom  Wrong  Machine 

After  sending  out  the  header  to  a particular  CAM,  setting 
up  to  receive  a ready  acknowledge  block,  and  having  both 
those  functions  completed,  it  is  found  that  the  CA'f  to 
which  the  header  was  sent  and  the  CAM  which  sent  the  ready 
block  are  not  the  same. 
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o Correct  Machine  - Wrong  Type  of  Code 

This  is  a continuation  of  the  above  situation,  where  the 
correct  CAM  sent  a block  to  the  DIM,  but  it  was  not  a ready 
acknowledge  type  block. 

(e)  Subroutines  used: 

o TRNS^2  - external  to  DTM 
o RCVSV1  - external  to  DIM 

A. 8 CAM 

A ,8.1  Function 

There  are  4 CAMS  in  the  system,  each  receiving  sorted  data  from 
the  PIM  and  the  DIM.  Each  CAM  stores  the  DIM  data  in  Table  2 and  the 
PIM  data  in  Table  1.  The  star  cancellation  subroutine  establishes 
a bit  matrix  from  the  X,  Y coordinate  pairs  in  Table  1;  and  then,  for 
each  X,  Y coordinate  pair  in  Table  2,  it  establishes  a bit  pattern 
and  determines  if  that  pattern  exists  at  the  corresponding  address 
of  the  bit  matrix.  If  it  does  not,  it  stores  that  Table  2fs  X,  Y 
coordinate  pair  in  the  leaker  table.  Once  all  Table  2 data  has 
been  exhausted,  the  CAM  program  sends  a header  describing  the 
leakers  and  the  leaker  data  itself  to  both  the  display  reconstruction 
mini  (F.ECM)  and  the  track  initiation  machine  (TPKITT)  . 

4.8.2  Usage 

(a)  Calling  sequence 

The  CAM  Program  is  sent  to  the  proper  machines  via  an 
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MCABOOT  instruction  from  a machine  in  the  system  which 
has  RDOS  in  an  operational  mode,  usually  the  machine  which 
later  has  the  PIM  function.  Control  then  passes  to  the 
starting  address  of  the  CAM.  Certain  variables  are 
initialized,  and  the  CAM  is  set  up  to  receive,  via  MCA, 
its  first  header.  It  v/aits  at  this  point  until  its  MCA 
receive  done  flag  is  set. 

(b)  Tnput 

The  input  received  via  the  MCA  bus  is  a header  block  des- 
cribing the  DIM  data,  the  DIM  data  itself,  a header  block 
describing  the  PIM  data,  and  the  PIM  data  itself. 

(c)  Output 

The  output  consists  of  the  header  describing  the  leaker  data 
and  the  leaker  data  itself,  which  is  sent  via  the  *'CA  bus 
to  the  display  RECM  and  TPKIN. 

(d)  Error  messages  indicated  by  a halt: 

o Header  Block  Has  Wrong  Quadrant  Indicator 

The  quadrant  indicator  in  the  eighth  word  of  the  DT'* 
header  block  does  not  equal  the  MCA  address  of  this  CAM. 

o Wrong  Block  Followed  DIM  Header 

The  block  received  into  the  DIM  data  area  does  not  contain 
the  proper  data  code. 
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o Quadrant  Indicator  is  Wrong 
Same  as(d)l  but  for  PIM  header 

o Wrong  Block  Followed  PIM  Header 
Same  as  (d)2  but  for  PIM  header 

o Not  Header  or  Ready  Block-Illegal 

When  the  CAM  program  transmits  a header  block  to  the 
track  initiation  machine,  it  sets  up  a receive  for  a 
ready  block.  When  the  transmit  and  receive  flags  are 
both  set,  if  the  ready  block  contains  neither  a ready 
code  nor  a header  code,  the  program  halts. 

o peady  Reply  From  Wrong  Machine 

When  the  condition  described  above  exists,  and  the 
ready  block  is  not  from  the  track  initiation  machine, 
the  program  halts. 

(e)  Subroutines  used: 

o TFNSV1  - external  to  CAM 
o PCVSV1  - external  to  CAM 
o CNCLS  - external  to  CAM 

4.9  CNCLS  (Subroutine  of  CAM) 

4.9.1  Function 

The  star  cancellation  routine  takes  2 data  lists  from  the  CV 
Table  1 which  represents  PIM  data  and  Table  2 which  represents  Mr 
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data.  It  establishes  a bit  matrix  from  the  X,  Y coordinate  pairs 
of  Table  1 in  the  following  manner:  XYAD  = base  address  of  bit 

matrix  + (bits  11-15  of  Y)  • (64)  + bits  6-11  of  X,  shifted  right  4 
times.  At  locations  XY AD,  XYAD  + 64,  and  XYAD  + 128,  it  stores  a 
bit  pattern,  based  on  the  address  of  the  bit  pattern  table  + bits 
12-15  of  X.  For  each  X,  Y coordinate  pair  in  Table  ?. , usinp  the 
same  method  it  establishes  a bit  pattern  and  determines  if  that 
pattern  exists  at  the  correspondinp  XYAD  of  the  bit  matrix.  Tf  it 
does  not,  it  stores  that  Table  2’s  X,  Y coordinate  pair  in  the 
leaker  table. 

4.9.2  Usage 

(a)  Calling  sequence 

The  CAM  program  will  set  the  following  values  which  are 
entry  points  of  CNCLS: 

o TB1AD  - the  address  of  Table  1 data  from  the  PIM 

o TB2AD  - the  address  of  Table  2 data  from  the  DIM 

o CTTB1  - the  negative  word  count  of  Table  1 data 

o CTTB2  - the  negative  word  count  of  Table  2 data 

The  calling  instruction  is: 

JSP  CNCLS 

(b)  Input 

The  input  is  the  Table  1 data,  its  negative  word  count,  the 
Table  2 data,  and  its  negative  word  count. 
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(c)  Output 

The  output  consists  of  the  positive  number  of  X,  Y coordin- 
ate pairs  of  leakers  (CTLKR) , the  leaker  overflow  variable 
(LKOVF) , and  the  leaker  data  address  (LK1) . 

(d)  Error  message  indicated  by  a halt: 
o Odd  //  of  Words 

This  error  halt  may  occur  in  3 places,  indicating  that 
either  Table  1 data  or  Table  2 data  has  an  odd  number  of 
words  according  to  its  counter.  Since  data  lists  are 
expected  to  contain  X,  Y pairs  for  computation  purposes, 
an  odd  number  of  words  is  an  error. 

(e)  Subroutines  called: 

The  only  subroutines  called  are  those  internal  to  the 
routine  which  establish  and  store  the  bit  patterns  in  the 
bit  matrix. 

4.10  TPKIN 

4.10.1  Function 

The  TFKIN  program  is  set  up  to  receive  leaker  data  from  all  4 
CAMS.  When  it  has  received  leaker  data  from  all  4 CAMS,  i.e.,  a frame, 
it  listens  for  leakers  from  all  4 CAMS  again.  When  it  has  received 
3 frames,  it  uses  relative  frame  2 as  the  basis  and  determines  if 
the  average  of  a given  set  of  coordinate  pairs  from  relative  frames 
1 and  3 matches  a coordinate  pair  in  relative  frame  2,  thus  establishing 


a track. 


58 


When  such  a match  occurs,  the  coordinate  pairs  fron  frame  1 a^d 
frame  3 are  stored  in  a track  list,  and  after  processing  all  points^ 
for  a given  3 frames,  this  list  is  transmitted  to  the  display  Recon- 
struction Mini  (display  RECTO* 

As  a new  frame  is  read  in,  the  third  frame  is  dropped,  so  that 
the  new  frame  becomes  frame  1,  frame  1 becomes  frame  3,  and  frame  ? 
becomes  frame  3.  The  tracking  algorithm  is  repeated  with  the 
addition  of  each  frame. 

4.10.2  Usage 

(a)  Calling  sequence 

The  TFKIN  program  is  sent  to  the  proper  machine  via  an 
MCABOOT  instruction  from  a machine  in  the  system  which  has 
RDOS  in  an  operational  mode,  usually  the  machine  which  later 
has  the  PIM  function.  Control  then  passes  to  the  starting 
address  of  TPKIN,  Certain  variables  are  initialized,  and 
TRKIN  is  set  up  to  receive,  via  the  MCA  bus,  its  first 
header.  It  waits  at  this  point  until  its  MCA  receive  done 
flag  is  set. 

(b)  Input 

The  input  received  via  the  MCA  bus  consists  of  header 
blocks  describing  the  leaker  data  and  the  actual  leaker 
data  from  the  4 CAMS.  The  track  frame  filling  buffer  is 
considered  full  when  a header  block  and  a data  block  of 
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leakers  have  been  received  from  each  of  the  4 CAMS.  TRKIN 


will  not  accept  another  header  from  a CAM  until  all  A CAMS 
have  sent  their  data  and  the  filling  buffer  has  become 
frame  1. 

(c)  Output 

The  output  to  the  display  reconstruction  mini  (display 
RECM)  consists  of  a header  describing  the  track  initiation 
data,  the  track  initiation  data  itself  which  is  composed  of 
X,  Y coordinate  pairs  from  frames  1 and  3,  a header 
describing  frame  2 data,  and  the  entire  block  of  frame  ?. 
data  itself. 

(d)  Error  messages  indicated  by  a halt: 
o This  Is  Not  A Header 

The  data  just  received  in  the  reset  header  block  is  not 
a header,  as  indicated  by  its  lack  of  a reset  header 
code . 

o This  Is  Not  A Reset  Header 

Although  the  block  just  received  in  the  reset  header  area 
is  a header  type,  it  is  not  a reset  header. 

(e)  Subroutines  called: 

o INPTF  - internal  to  TPKIM 
o BUIH?  - internal  to  TFXIN 
o INTSV  - internal  to  TPXIN 
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o SOSIIF  - internal  to  TPJCIN 


o SETHD  - internal  to  TPJCIN 
o SFTM  - internal  to  TPJCIM 
o CHCKM  - internal  to  TPJCIN 
o LSXYZ  - external  to  TPKIH 
o TPNSV1  - external  to  TRKIN 
o PCVSV1  - external  to  TRKIN 

4.11  INPTF  (Subroutine  of  TPKIIi) 

4.11.1  Function 

IFPTF  establishes  the  variables  for  the  initialization  of  the 
filling  buffer  and  sets  up  the  MCA  receive  for  the  first  header  fr or 
any  one  of  the  4 CAMS. 

4.11.2  Usage 

(a)  Calling  sequence 

JSP  INPTF 

(b)  Input 

None 


NOTE:  Throughout  the  description  of  TPKIM  and  its  subroutines,  the 

filling  buffer  refers  to  the  F area  in  the  code;  frame  ] 
refers  to  the  X area  in  the  code;  frame  2 refers  to  the  V 
area  in  the  code;  and  frame  3 refers  to  the  Z area  in  the 
code . 
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(c)  Output 

The  CAM  working  list  is  established  from  the  CAM  accept- 
able list;  the  full  indicator  is  cleared;  the  CAM  counter 
is  set  to  -A;  the  current  header  the  current  data  pointers 
are  established;  and  the  ^CA  receiver  is  unlocked  and  the 
receiver  turned  on  to  listen  for  a header. 

(d)  Error  messages  - none 

(e)  Subroutines  called  - none 
A. 12  BUMP  (Subroutine  of  TPKTN) 

A. 12.1  Function 

BUMP  clears  the  full  indicator  and  rotates  the  data  pointers, 
header  pointers,  and  buffer  counters  when  the  filling  buffer  becomes 
full. 

A. 12.2  Usage 

(a)  Calling  sequence 
JSR  BUMP 

(b)  Input  - none 

(c)  Output 

The  variables  named  in  A.  12.1  are  updated. 

(d)  Error  messages  - none 

(e)  Subroutines  called  - none 
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A.  13  INTSV  (Subroutine  of  TPKIN) 


A. 13,1  Function 

INTSV  services  the  MCA  receive  interrupts.  Header  input  from 
CAMS  is  done  on  an  interrupt  basis;  the  data  input  which  follows 
the  header  is  done  within  INTSV  using  flag  tests  rather  than  interrupts. 
All  other  MCA  transmissions  and  receives  done  in  T^KIN  or  its  sub- 
routines are  done  using  flag  tests. 

INTSV  reads  in  the  present  contents  of  the  receiver  word  address, 
the  present  contents  of  the  receiver  word  counter,  and  the  receiver 
status.  After  checking  the  status  bits,  it  can  follow  one  of  three 
paths.  1)  If  the  header  bJock  is  a reset  header,  it  sets  the  reset 
indicator,  restores  the  accumulators,  and  returns  to  the  location 
where  the  interrupt  occurred.  2)  If  the  header  comes  from  a CAM  in 
the  CAM  working  list,  an  acceptable  ready  acknowledge  is  sent  to 
the  CAM  and  the  leaker  data  is  received • That  CAM  is  removed  from 
the  working  list.  If  there  are  more  CAMS  to  send  data  for  this 
frame,  it  unlocks  the  MCA  receiver  and  sets  up  to  receive  another 
header.  It  then  restores  the  accumulators,  enables  interrupts,  and 
returns.  If  it  has  received  headers  and  data  from  all  the  CAMS, 
then  it  sets  the  full  accumulator,  restores  the  accumulators  and 
returns.  3)  If  the  header  does  not  come  from  a CAM  in  the  working 
list,  it  sends  back  a not  acceptable  ready  block  to  the  machine 
which  sent  the  header,  unlocks  the  MCA  receiver,  and  sets  up  to 
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receive  another  header.  It  restores  the  accumulators,  enables 
interrupts,  and  returns. 

4.13. 2 Usage 

(a)  Calling  sequence 

During  program  initialization  location  0 on  the  zero  page 
is  cleared  and  location  1 on  the  zero  page  is  set  to  the 
address  of  subroutine  INTSV.  TJhenever  interrupts  are 
enabled  and  an  interrupt  occurs,  the  present  contents  of 
the  program  counter  is  stored  at  location  0 on  the  zero 
page  and  control  passes  to  the  address  in  location  1 on 
the  zero  page. 

(b)  Input 

The  input  consists  of  the  contents  of  the  current  header 
block  which  triggers  the  interrupt. 

(c)  Output 

Based  on  the  contents  of  the  current  header  block,  the  out- 
put could  be  a full  header  and  data  filling  buffer, 
another  addition  to  the  header  and  data  filling  buffer,  or 
nothing . 

(d)  Error  messages  indicated  by  a halt: 
o Is  Interrupt  On  MCA  Peceive?  No 

This  error  occurs  when  the  interrupt  acknowledge  shows 
the  interrupt  to  be  from  some  channel  other  than  ™CA 


receive . 
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o Receiver  Time  Out 


This  indicates  that  a block  transfer  is  in  progress,  but 
that  no  data  has  been  received  for  10  milliseconds.  When 
the  receiver  time  out  bit  is  set,  suspicious  behavior  is 
indicated,  as  it  cannot  be  set  by  normal  termination,  such 
as  transmitter  word  count  overflow. 

o Receiver  Count  Not  Done 

The  receiver  did  not  receive  all  the  words  expected  by 
its  word  counter.  The  present  contents  of  the  MCA 
receiver  word  counter  shows  the  negative  number  of  words 
still  to  be  received. 

o Is  This  A Header  Block?  Mo 

The  only  type  of  block  which  should  have  caused  an 
interrupt  is  a header  block. 

o Block  Just  Received  Was  Not  Data  Block 

After  the  MCA  bus  received  a block  of  data  which  was 
expected  to  be  a data  block,  its  type  code  is  not  a data 
code . 

(e)  Subroutines  called: 

o TRNSVl  - external  to  INTSV  and  TPKIN 
o RCVSVl  - external  to  INTSV  and  TRKIN 

4.14  SQSHF  (Subroutine  of  TRKIN) 
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4.14.1  Function 


SQSHF  squashes  in  place  the  filling  buffer's  data  from  4 CAYS 
into  1 list,  eliminating  unused  locations  and  extra  2 word  data 
code  blocks.  It  also  establishes  the  value  of  CTRF,  which  is  the 
total  negative  word  count  of  the  list. 

4.14.2  Usage 

(a)  Calling  sequence 
JS1?  SQSHF 

(b)  Input 

The  input  to  SQSHF  is  a full  data  filling  buffer  and  a 
zero  value  in  CTRF. 

(c)  Output 

A compressed  data  filling  buffer  and  the  variable  CTFF  con- 
taining the  negative  word  count  of  the  data  is  the  output. 

(d)  Error  messages  indicated  by  a halt: 

o # of  Data  Words  Sensed  In  F Doesn't  Agree  With  Sum  of 
Header  Counts 

This  halt  checks  the  word  count  in  the  data  filling 
buffer  by  comparing  a word  by  word  count  with  the  sum  of 
the  4 word  counts  taken  from  the  header  filling  buffer. 

(e)  Subroutines  called  - none 
4.15  SETHD  (Subroutine  of  TRKIN) 
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4.15.1  Function 


SETHD  sets  up  the  header  describing  the  current  frames  1,  2, 
and  3 which  will  be  sent  to  the  display  Reconstruction  Mini 
(display  RECM) . 

4.15.2  Usage 

(a)  Calling  sequence 
JSR  SFTHD 

(b)  Tnput 

SETHD  uses  values  contained  in  the  header  blocks  describing 
all  headers  for  frame  1 and  for  frame  3.  It  also  uses 
the  variable  CTRY,  which  is  the  negative  word  count  of 
data  in  frame  2. 

(c)  Output 

The  output  is  a 16  word  header  block  which  describes  the 
track  data  and  frame  2 data  which  is  to  be  sent  to  the 
display  RECM.  An  outline  of  this  header’s  contents  is 
contained  in  Appendix  III. 

(d)  Error  messages  - none 

(e)  Subroutines  called  - none 
4.16  SEIM  (Subroutine  of  TPKIN) 

4.16.1  Function 

SETM  sets  up  a bit  matrix  of  256  by  16  words  from  data  in 
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relative  frame  1,  By  the  time  that  this  bit  matrix  is  used,  relative 
frame  1 will  be  relative  frame  2. 

Each  X,  Y coordinate  pair  in  relative  frame  1 is  used  to 
establish  a bit  pattern  in  the  bit  matrix  according  to  the  following 
algorithm: 

YAD  = Bits  A- 11  of  (Y*4)  4*  base  address  of  bit  matrix 
BITX  - Bits  12-15  of  (X:-4) 

BTPAT  = Contents  of  (base  address  of  bit  pattern  table  + BTTX) 
XYAD  = YAD  + [Bits  8-11  of  (Xf4)  ]t16 

Then  SETM  inclusive  ors  the  contents  of  XYAD  with  BTPAT  and 
stores  the  result  at  XYAD. 

4.16.2  Usage 

(a)  Calling  sequence 
JSR  SETM 

(b)  Input 

SETM’s  input  is  relative  frame  1 data  and  its  negative  word 
counter. 

(c)  Output 

SETMfs  output  is  a 256  by  16  word  bit  matrix,  established 
according  to  the  data  in  relative  frame  1. 

(d)  Error  message  indicated  by  a halt: 
o Odd  Counter  For  X Area  Data 

Since  all  data  is  expected  to  be  in  X,  Y coordinate  pairs, 
an  odd  number  of  words  indicates  an  error. 


68 


(e)  Subroutines  called  - none 


4.17  CHCKM  (Subroutine  of  TRKIN) 

4.17.1  Function 

CHCKM  detects  potential  tracks  by  taking  the  average  of  each  X, 

Y coordinate  pair  in  relative  frame  1 with  every  X,  Y coordinate 
pair  in  relative  frame  3;  and,  after  computing  the  appropriate  bit 
matrix  pattern  and  offset  for  this  average  coordinate  pair,  checks 
that  bit  matrix  address  for  that  pattern.  Tf  a match  exists,  the  X, 

Y coordinate  pair  from  relative  frame  1 and  the  X,  Y coordinate  pair 
from  relative  frame  3 are  stored  in  the  track  list. 

The  following  algorithm  is  used: 

SUMY  = (Y  of  frame  1 + Y of  frame  3)  *2 

MTXCT  = Bits  4-11  of  SUMY  + base  address  of  bit  matrix 

SUMX  = (X  of  frame  1 + X of  frame  3) *8 

BITX  « Bits  12-15  of  SUMX 

BTPAT  = contents  of  (base  address  of  bit  pattern  table  + BITX) 
XYAD  * MTXCT  + (Bits  8-11  of  SUMX) U6 

Then  CHCKM  logical  ands  the  contents  of  XYAD  with  BTPAT.  Tf 
this  result  is  nonzero,  the  coordinate  pairs  are  stored  in  the  track 
list  as  described  in  the  above  paragraph. 

4.17.2  Usage 

(a)  Calling  sequence 
JSF  CHCKM 
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(b)  Input 

CHCKM’s  input  consists  of  relative  frame  1 data,  relative 
frame  3 data,  the  negative  word  counters  of  both  frames, 
and  a 256  by  16  word  bit  matrix,  representing  the  data  in 
relative  frame  2. 

(c)  Output 

CHCKM’s  output  is  a list  of  potential  track  X,  Y coordinate 
pairs  from  relative  frames  1 and  3 and  a negative  word 
counter  of  the  list’s  contents. 

(d)  Error  messages  indicated  by  a halt: 
o TICTP  Overflow 

The  variable  TICTR,  which  contains  the  negative  word 
count  of  the  data  in  the  trad:  list,  has  exceeded  - 10?4, 
the  current  limit  to  the  track  list. 

o Odd  Counter  For  Z Area  Data 

Since  all  data  is  expected  to  be  in  X,  Y coordinate  pairs  , 
an  odd  number  of  words  indicates  an  error. 

o Odd  Counter  For  X Area  Data 
See  explanation  above 

(e)  Subroutines  called  - none 
4.18  LSXY7  (Subroutine  of  TRKIN) 

4.18.1  Function 
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When  key  0 is  set,  program  TPKXN  calls  LSXY7.  to  print  out  on 
the  teletype  the  track  data  detected  in  subroutine  CMC:?*  and  the 
accompanying  relative  frame  2 data.  If  no  track  data  was  found  for 
the  3 current  frames,  that  message  is  printed. 

A. 18. 2 Usage 

(a)  Calling  sequence 

The  keys  are  read  by  TWIN,  and  if  key  0 is  set,  JSP  LSXY7 

(b)  Input 

TRKIN  passes  to  LSXYZ  via  zero  page  locations  50-53,  the 
address  of  the  track  data,  the  address  of  relative  frame  2 
data,  the  negative  word  counter  of  the  track  data,  and 
the  negative  word  counter  of  the  relative  frame  2 data. 

(c)  Output 

The  output  is  a teletype  listing  of  the  octal  values  of  the 
track  data  and  relative  frame  2 data. 

(d)  Error  messages  indicated  by  a halt: 

o If  Count  Is  Not  Zero,  It  Must  Be  Negative 

This  halt  indicates  the  track  data  counter  is  in  error, 
o This  Indicates  An  Odd  Y Count,  Which  Is  Wrong 

Since  all  data  is  expected  to  be  in  X,  Y coordinate  oairs, 
an  odd  number  of  words  indicates  an  error. 

(e)  Subroutines  used: 

o LNOUT  - internal  to  LSXYZ 
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This  subroutine  outputs  a line  of  58  ASCII  characters  to 
the  teletype. 

o PCONV  - internal  to  LSXYZ 

This  subroutine  converts  a 16  bit  word  to  octal  ASCTI  code. 
4. ID  Display  RECK 

4.19.1  Function 

The  display  RECK  program  continuously  receives  header  and  data 
blocks  from  the  PP*,  the  4 CAMS,  and  TPKIN ; and  it  continuously 
displays,  depending  on  the  key  settings,  the  data  sent  by  the  FTM 
representing  the  current  input  frame,  the  leakers  sent  from  the 
CAKs  representing  the  cancellation  of  the  current  frame  against  the 
previous  frame,  or  the  track  data  sent  by  TRKIN. 

In  order  to  service  done  flags  from  both  the  MCA  receive  and 
the  display,  a loop  named  FLAGS  serves  as  the  main  reference  in  the 
program.  It  checks  for  the  done  flag  on  the  display  to  be  set,  and 
once  it  is,  it  checks  for  the  done  flag  on  the  MCA  receive.  If  it 
is  not  set,  control  is  passed  to  REDIS,  where  it  is  determined, 
based  on  counters  and  the  keys,  what  will  be  displayed  next. 

The  keys*  functions  and  priorities  are  as  follows.  If  either 
key  0 or  key  1 is  set,  only  track  data  is  displayed.  Key  0 controls 
the  display  of  relative  frame  1,  or  X area,  track  data.  Key  1 con- 
trols the  display  of  relative  frame  3,  or  Z area,  track  data.  Each 
set  of  track  data  for  which  a key  is  set  is  displayed  50  times. 
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first  frame  1 data,  then  frame  3 data,  before  the  keys  are  read 
again. 

If  neither  key  0 nor  key  1 is  set,  keys  2-R  are  taken  to  be  the 
number  of  times  the  PIM  data  will  be  displayed  before  control  is 
passed  to  display  the  leaker  data  from  the  4 CAMs  the  number  of 
times  indicated  by  keys  9-15.  Once  this  seauence  Is  completed,  the 
keys  are  read  again.  If  no  keys  are  set,  the  PIM  data  is  displryed 
once,  and  then  the  keys  are  read  again. 

The  MCA  receive  service  area  keeps  track  of  whether  a header 
block  or  data  block  is  expected  next,  and  if  a data  block  is  ex- 
pected, the  area  knows  which  machine  should  be  sending  that  block.  Once 
a header  is  accepted  from  a machine  the  display  PECM  remains  locked 
to  that  machine  until  the  data  block  is  received.  It  unlocks  its 
receiver  only  when  listening  for  another  header. 

4.19.2  Usage 

(a)  Calling  sequence 

The  display  RECM  program  is  sent  to  the  proper  machine  via 
an  MCABOOT  instruction  from  a machine  in  the  system  which 
has  PvDOS  in  an  operational  mode,  usually  the  machine  which 
later  has  the  PIM  function.  Control  then  passes  to  the 
starting  address  of  the  display  RECM.  Certain  variables 
are  initialized,  and  the  display  RECM  is  set  up  to  receive, 
via  MCA,  its  first  header.  It  displays  one  zero  point 
until  it  receives  data. 


73 


(b)  Input 

The  input  received  via  the  MCA  bus  consists  of  header 
blocks  and  data  blocks  of  a whole  frame’s  data  from  the 
PIM,  leaker  data  from  the  4 CAMs,  and  track  data  from  TPKTN. 

The  input  received  via  the  keys  directs  the  program  and 
establishes  counters . 

(c)  Output 

The  output  is  the  X,  Y display  of  track  data,  or  frame  data 
and/or  leaker  data. 

(d)  Error  messages  indicated  by  a halt: 
o Count  should  always  be  even 

This  refers  to  the  count  of  the  PIM  data.  Since  all  data 
is  expected  to  be  in  X,  Y coordinate  pairs,  an  odd  number 
of  words  indicates  an  error. 

o RCVR  Time  Out 

This  indicates  that  a block  transfer  is  in  progress,  but 
that  no  data  has  been  received  for  10  milliseconds.  When 
the  receiver  time  out  bit  is  set,  suspicious  behavior  is 
indicated,  as  it  cannot  be  set  by  normal  termination, 
such  as  transmitter  word  count  overflow. 

o RCVR  Count  Not  Done 

The  receiver  did  not  receive  all  the  words  expected  by 
its  word  counter.  The  present  contents  of  the  MCA  receiver 
word  counter  shows  the  negative  number  of  words  still  to  be 


received 
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o Invalid  MCA  Code 


The  machine  which  sent  the  current  header  block  is  not 
in  the  system. 

(e)  Subroutines  Used: 

o MF.PGL  - internal  to  dispaly  RECM 

MXPGL  masks  off  either  one  or  two  low  bits  from  the  10 
bit  X and  Y words  and  merges  them  into  one  16 -bit  word 
where  bits  0-7  = Y and  8-15  = X.  T*F.P GL  merges  the  leaker 
data  from  the  4 CAMs . 

o ^iRGTI  - internal  to  display  RFCM 

MPGTI  merges  either  the  relative  frame  1 section  of  the 
track  data  or  the  relative  frame  3 section  of  the  track 
data,  as  described  in  MEP.GL  above. 
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5.0  MTI  DEMONSTRATION  SOFTWARE  OPERATING  CHARACTERISTICS 

This  section  describes  the  testing  which  has  been  accomplished 
for  the  MTI  software.  Since  this  program  does  not  have  access  to 
real  time  inputs,  the  testing  has  been  very  limited.  Basically,  a 
rough  estimate  of  the  actual  runtime  cycle  has  been  obtained.  The 
programs  (and  machines)  have  been  life  tested  to  determine  any 
problems  which  might  occur  for  long  operating  periods.  Finally  the 
detail  of  each  process  used  to  obtain  numerical  results  has  been 
verified. 

5 . 1 Reliability  Test 

To  test  reliability  of  the  MTI  processor  it  was  necessary  to 
simulate  some  real  time  input,  since  no  live  inputs  were  available. 

The  PIM  program  was  modified  to  ignore  the  necessary  input  from 
the  preprocessor.  In  its  place,  a paper  tape  containing  a simulated 
star  field  containing  5000  stars  was  loaded  into  the  preprocessor 
data  input  area.  The  PIM  program  was  then  allowed  to  go  through  its 
natural  MTI  cycle  by-passing  only  the  replenishing  of  that  data  area. 
The  effect  was  to  have  the  PIM  "see"  the  same  FOV  repeatedly.  The 
remainder  of  the  MTI  process  then  proceeded  as  it  normally  would, 
except  of  course  that  cancellation  was  perfect. 

Because  of  the  rigid  data  flow  structure  required  for  control, 
however,  data  blocks  were  passing  through  all  of  the  normal  paths 
for  every  MTI  cycle.  For  example  data  from  the  CAMS  consisted  of  just 
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the  header  and  the  null  data  block.  However,  this  test  was  repre- 
sentative  for  the  major  blocks  of  about  10,000  words  each.  Since  this 
program  was  a test  version,  there  was  an  additional  large  data  transfer 
from  the  PIM  to  the  display  RECM. 

Every  known  abnormal  data  transfer  outcome  was  blocked  by  program 
halts.  Any  one  program  halt  will  stop  the  entire  MTI  complex  because 
of  the  computer  complex  control  scheme  (Section  2) . 

The  system  was  allowed  to  cycle  in  this  manner  for  200  hours 
before  other  requirements  brought  the  test  to  a conclusion.  There 
were  no  failures.  The  test  MTI  programs  passed  through  an  estimated 
2.5  million  cycles.  Considering  that  the  usable  nighttime  hours  at 
a GEODSS  sensor  location  will  be  on  the  order  of  10,  then  one  could 
expect  that  soft  failure  would  occur  less  often  than  twice  a month. 

The  recovery  from  a soft  error  usually  requires  2 minutes  or  less 
for  the  software  in  its  present  form.  This  time  can  be  shortened 
with  minor  modifications  to  cause  the  loss  of  less  than  10  seconds. 

Hard  failures  in  the  multicomputer  complex  are  of  two  basic 
types.  The  first  and  easiest  type  to  deal  with  is  the  failure  of  a 
minicomputer.  With  the  bus  system,  the  faulty  machine  may  be 
replaced  while  the  software  avoids  using  that  machine.  This  is 
possible  using  the  present  software  and  hardware  to  a limited  extent. 
Lack  of  conformity  and  the  existence  of  some  critical  components  such 
as  the  PIM  and  DIM  computers  which  are  the  only  computers  connected 
to  the  disc  currently  pose  limits  to  this  flexibility. 
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5 . 2 Timing  Test 


Using  the  scheme  described  for  reliability,  a number  of  system 
cycles  were  visually  counted  within  one  minute.  Approximately  120 
total  cycles  were  completed  to  give  a 1/4  second  cycle  time.  Sub 
portions  of  the  MTI  process  are  faster.  The  slowest  portion  of  the 
program  is  cancellation  which  requires  approximately  .15  to  .2 
seconds  for  10,000  stars.  Much  of  the  delay  experienced  for  this 
test  is  due  to  the  display  technique  used  and  the  extra  data  dis- 
tributed solely  for  display. 

5 . 3 Coding  Integrity 

Each  program  operation  was  manually  verified  with  abbreviated 
data  sets  taken  at  John  Bryant  State  Park  during  the  previous  fiscal 
year.  This  data  was  recorded  with  an  early  version  of  a MITRE 
digital  preprocessor.  It  contains  a SIT  tube  with  aoproprjate 
sampling  circuitry.  The  FOV  was  ^1  degree  and  resolution  was 
525  x 525  cells.  The  frames  were  taken  at  a rate  of  30  per  second. 

One  series  of  four  frames  which  contained  the  satellite  PAGE0S 
passing  through  a star  field  were  reduced  with  the  MTI  software  and 
also  by  hand.  At  each  stage  of  the  process,  namely  sorting, 
cancellation,  and  track  initiation,  all  the  correct  answers  were 
laboriously  computed  by  hand  from  a printout  of  the  recorded  data. 
These  answers  were  verified  against  lists  generated  by  the  *TT 
software.  (Temporary  printout  programs  were  installed  along  the  MTI 
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process  chain  to  obtain  intermediate  results.)  Every  data  point  was 
accounted  for.  The  program  behaved  exactly  as  requested.  Tracks 
were  produced  for  PAGEOS . Because  the  data  was  neither  centroided 
nor  reduced  to  one  equivalent  point  for  each  point  cluster  resulting 
from  bright  objects,  a myriad  of  tracks  occurred  at  the  PAGF-OS 
coordinates  since  each  point  pairing  in  the  end  point  frames  found 
a counterpart  in  the  middle  frame. 
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6.0  RECOMMENDATIONS 


Recommendations  resulting  from  this  programming  work  are  in  two 
classes:  1)  Changes  are  required  to  convert  the  demonstration  pro- 

gram into  a usable  operational  MTI  device.  2)  Should  this  work  result 
in  an  operational  device,  there  are  several  changes  which  should  be 
made  to  any  "copies”  built  from  scratch. 

6 . 1  Recommended  Changes  to  Realize  an  Operational  MTI  Device 

6.1.1  PIM 

The  PIM  program  logic  to  enable  the  input  of  real  time  data  from 
the  preprocessor  has  been  coded  but  is  not  presently  activated.  That 
is,  code  relating  to  the  preprocessor  has  been  reduced  to  "comment" 
form  in  assembly  language.  Notations  to  this  effect  are  present  in 
the  program  listings.  The  paper  tape  input  of  data,  and  dummy 
cycling  instructions  to  enable  reliability  testing  should  be  removed. 

The  PIM  program  currently  sends  the  entire  data  set  for  each 
FOV  to  the  display  RECM  for  each  MTI  cycle.  This  feature,  although 
very  useful  for  monitoring  purposes,  is  not  necessary  and  should  be 
removed  since  it  slows  down  MTI  cycling. 

In  operational  MTI  software  the  PIM  will  have  to  file  data  frames 
on  the  fixed  head  disc  and  inform  the  DIM  of  where  each  frame  is 
filed.  It  is  envisioned  that  such  filing  would  best  be  done  by  a 
scheme  based  on  telescope  pointing  direction.  The  transmission  of 
filing  information  to  the  DIM  already  exists  in  skeleton  form;  that  is. 
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the  file  coordinates  are  not  given.  The  header  that  precedes  the 
data  in  the  current  system  serves  this  purpose.  The  data  block 
which  is  sent  to  the  DIM  will  of  course  be  eliminated  when  the  disc 
filing  scheme  is  installed.  The  telescope  position  will  have  to  be 
obtained  either  from  the  site  computer  or  directly  from  the  mount 
at  the  GEODSS  Experimental  Test  Site.  Presumably  these  coordinates 
will  be  made  to  match  the  exposure  to  the  FOV. 

The  PIM  will  also  require  bright  star  information  from  the  site 
computer.  It  is  expected  that  frame  coordinates  of  5 bright  stars 
for  each  frame  will  be  needed.  These  are  for  use  in  registration  from 
frame  to  frame.  The  code  for  these  functions  does  not  exist. 

6.1.2  DIM 

The  DIM  coding  to  keep  the  dossier  of  frames  placed  on  the  disc 
by  the  PIM  and  the  logic  to  effect  a retrieval  of  that  data  does 
not  exist.  The  scheme  is  envisioned  as  follows;  The  "delayed" 
frame  will  have  to  be  retrieved  from  the  disc  by  the  DIM  according 
to  the  header  description  received  from  the  PIM  regarding  the  current 
frame.  The  PIM  will  write  the  current  frame  onto  a "Travelling  Frame 
Buffer".  The  Travelling  Frame  is  achieved  by  allocating  space  on  the 
disc  for  one  frame  in  addition  to  that  number  needed  to  achieve  the 
MTI  scan  pattern.  The  DIM  will  know  which  frames  have  old  data  from 
a cross  referenced  list  of  frame  file  identifications  and  disc  file 
pointers  made  up  from  headers  received  from  the  PIM.  The  PIM  storage 
and  DIM  retrieval  disc  areas  will  never  overlap  using  this  method. 
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6,1.3  CAMS 


The  CAM  program  may  stand  as  is  until  registration  is  required. 

The  cancellation  process  can  be  used  to  remove  misregistration  of 
one  frame  with  respect  to  another.  Assuming  that  the  only  significant 
registration  problems  are  translations,  one  can  compute  displacement 
in  X and  Y and  adjust  the  computed  sparse  matrix  positions  for  each 
point  by  the  same  amount.  The  sparse  matrix  is  described  in  the  section 
on  cancellation. 

6.1.4  TRKIN 

The  track  initiation  outputs  should  be  sent  to  the  site  computer 
for  checking  against  RSOfs  in  the  vicinity  or  for  designation  of  a 
track  to  gather  more  information. 

6.1.5  General 

All  of  these  programs  are  scattered  with  real  time  traps  due  to 
the  demonstration  of  feasibility  nature  of  this  effort.  These  traps 
should  be  replaced  by  either  error  messages  or  a recovery  to  the 
reset  mode.  The  recovery  to  a reset  simply  means  that  halts  indica- 
tive of  illogical  system  behavior  would  necessarily  require  a system 
restart.  The  natural  program  waiting  place  for  a system  restart  is 
to  clear  all  indications  implying  that  the  program  has  ever  been  used 
and  then  to  wait  for  a new  reset  header.  This  implies  that  a new 
poll  will  be  taken  and  some  other  machine  will  probably  be  removed 
from  the  system. 
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6 . 2 Recommended  Alternative  Approaches 


6.2.1  Hardware 

This  hardware  system  was  acquired  in  two  phases.  First,  enough 
hardware  was  obtained  to  perform  a minimal  MTI  role.  Software 
development  hardware  such  as  a line  printer,  magnetic  tape  recorder, 
etc.  was  acquired  later.  One  lesson  became  evident  while  the 
installation  of  the  second  shipment  was  in  progress.  It  is  extremely 
desirable  to  have  complete  hardware  modularity  of  critical  items 
such  as  computers.  That  is,  the  system  should  be  made  invulnerable 
to  the  failure  of  any  one  computer.  Except  for  those  computers  with 
disc  interface  or  MTI  system  I/O  devices,  that  is  currently  true. 

The  expenditure  of  additional  funds  to  upgrade  those  elements 
without  disc  connections  and  MTI  system  I/O  or  to  add  more  core 
at  this  time  is  clearly  not  necessary  for  this  particular  system  due 
to  its  proven  performance.  However,  in  the  future,  field  installa- 
tions would  benefit  from  considerations  to  achieve  complete  computing 
element  interchangeability.  It  should  be  noted  that  once  this 
interchangeability  is  achieved,  software  may  be  used  to  rearrange 
the  element  roles  without  physical  intervention. 

A further  hardware  design  change  which  seems  necessary,  perhaps 
even  for  this  system,  would  be  the  development  of  a simple  technique 
for  physically  removing  computers  from  the  MCA  bus  and  leaving  the 
system  operational. 
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Finally  the  hardware  interconnection  scheme,  that  is,  push  on 
connectors,  should  be  replaced  by  a positive  holding  scheme.  Con- 
nectors should  be  replaced  by  those  which  can  be  physically  locked. 
The  MCA  bus  cable  length  should  also  be  shortened  in  order  to 
achieve  a 500  kHz  word  transfer  bandwidth. 

6.2.2  Software 

The  acknowledge  block  is  currently  of  a different  block  length 
than  the  header  block.  These  should  be  made  to  be  identical  length. 
This  minor  adjustment  will  simplify  some  of  the  program  logic. 
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7.0  SUMMARY  AND  CONCLUSIONS 


In  summary,  a commercially  available  collection  of  inter- 
connected minicomputers  was  obtained  for  use  as  a parallel  processor. 
By  using  software,  the  system  of  computers  was  configured  to  serve 
as  an  MTI  processor  with  the  potential  of  operation  in  real  time. 

The  snapshot  MTI  algorithms  required  to  detect  satellite  motion  in 
a field  of  up  to  5000  stars  was  implemented.  The  implementation 
consists  of  frame- to- frame  star  cancellation,  and  a cancelled- frame 
to  cancelled-f rame  target  vector  computation  which  eliminates  single- 
frame false  alarms.  The  scheme  has  a real-time  cycle  of  approximately 
1/A  to  1/3  second.  This  software  is  designed  to  be  expandable  for 
larger  star  fields  and  for  adaptation  to  use  in  real  time. 

This  work  represented  a very  modest  programming  effort.  That  is, 
active  programming  development  including  design  actually  took  two 
individuals  less  than  6 months.  This  was  possible  mainly  through 
the  modularity  of  this  computer  complex  and  the  simplicity  of  inter 
computer  conversation.  In  addition,  this  system  has  proven  extremely 
versatile  for  expansion  and  alteration.  For  example,  the  programs 
were  developed  one  at  a time  and  their  development  sequence  followed 
the  path  of  the  data  through  the  MTI  processor.  As  each  new  sub- 
process was  added,  a new  computer  or  bank  of  computers  came  into  play. 
The  interactions  of  programs  at  the  various  stages  were  minimal  due 
to  the  coordination  scheme  employed.  This  implies  that  the  multi- 


85 


computer  complex  and  basic  software  can  become  a flexible  tool  for 
any  further  development  effort.  Any  technique  for  MTI  which  relies 
on  a series  of  cancelled  star  fields  for  its  data  base  can  be 
programmed  for  the  single  computer  which  receives  the  appropriate 
output.  For  example,  the  sequence  of  cancelled  frames  from  which 
track  vectors  are  computed  could  instead  be  combined  into  one 
composite  frame  for  the  testing  of; "streak"  detection  algorithms. 

The  matrix  method  of  list  processing  used  for  this  software  also 
seems  to  have  general  utility  in  analyses  wherein  two  pictures  which 
have  been  reduced  to  lists  are  to  be  compared.  This  advantage 
presumably  will  only  apply  for  pictures  which  are  90%  blank  but  have 
lists  of  more  than  10  or  so  entries. 

The  results  of  the  multiprocessor  aspect  of  this  work  indicate 
that  the  coordination  of  several  computers  to  operate  simultaneously 
in  a real-time  environment  is  not  only  feasible  but  enjoys  several 
advantages  over  the  single  computer  with  massive  capabilities. 

The  risk  involved  in  estimating  the  computer  power  needed  to 
achieve  any  MTI  scheme  is  greatly  reduced.  For  example,  should  one 
find  insufficient  computing  capacity  for  the  cancellation  process, 
the  field  of  view  may  be  further  subdivided  and  the  job  distributed 
to  a few  more  inexpensive  computers  to  overcome  the  shortcoming 
An  underestimation  of  the  requirements  for  a single  larger  machine, 
however,  would  mean  that  the  entire  machine  would  have  to  be 
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replaced.  If  one  overestimated  the  requirements,  small  machines 
could  be  removed,  or  reallocated  to  other  roles. 

The  results  obtained  with  the  MTI  program  itself  point  towards 
a high  confidence  in  the  computing  ability  of  the  Multi-minicomputer 
MTI  system  and  its  ability  to  handle  real  time  problems  at  the 
GEODSS  Experimental  Test  Site.  Furthermore,  there  is  considerable 
flexibility  available  to  adapt  the  MTI  software  to  whatever  unforeseen 
qualities  real  data  might  possess.  The  question  which  remains  is  not 
whether  the  snapshot  MTI  approach  is  feasible  but  how  well  it  will 
function  in  the  vagaries  of  the  real  world  environment. 
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APPENDIX  I 
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00000 ' o?ooo 1 -no t * 

? L D A 

0 . S 1 0 

?5 

0000 1 ' n?a  00  0- 

LOA 

1 . .HCLDC 

? 6 

0000?  * 0060  1 7 

. 5 Y 5 T 

?7 

00003  * o?i on  1 

.onri* 

?P 

nnooo • oooon* 

ISB 

Foe 

?B 

00005 ' OOOOOO 

JMP 

30 

00006 ' 0060 1 7 

. 5 vst 

31 

0 00 07  * 0?1 00? 

. BiiCLK 

'? 

0O010  * 000005 

ise 

FPB 

33 

000 1 1 *000000 

i-p 

3 u 

OOOl?*  oso  005-F  00 • 

3 T A 

3, SAVE 

35 

00013  * 0060  1 7 

. SrST 

36 

nnni 0 • o06oon 

. EBTN 

37 

oooi5«  no?oo5- 

J MB 

^ 5 A VE 

3 P 

00016  * 05u005-itCLf>CK{STA 

3 , S * V F 

3® 

000  17' 0 6 0 ? 7 7 

*IOC 

CPU  1 

0 n 

1 

FIND  cut  nhax 

a 1 

; 

ST  AWT 

TmEOF.  : 

0? 

0OO?O  * 030  151  - 

LOA 

3,  . NMA X 

03 

nnn?i • o?l 000 

LOA 

0,0.3 

0 0 

ooo??* 1 1 1000 

anv 

0,  ? 

oe 

0 00  ?3  * o?o 1 sp- 

LOA 

0, DTCDF 

06 

oon  ?o  *001000 

5 f A 

0,0,? 

07 

000?5  * 05O050- 

STA 

?.  .DTCDF 

<jp 

0 0 0 ? 6 *1*1 000 

IMC 

?.? 

u 0 

0OO?7 • 1 o?uOO 

SiJ« 

0 , 0 

50 

00030*001000 

STA 

0,0,? 

*1 

00031*151000 

INC 

?.? 

s? 

00  03? ' 050  0 1 1 - 

ST* 

?. . bim 

53 

00033  * OOOUOI 

JMB 

.♦1 

5a 

1 

c ON  T e CL  P A 5 5 F s 

sc 

J 

KF  Y 1 

IS  SFT  I 

56 

0 0 0 3a  ' 060P07  OESFT  »NI0C 

HC  AO 

57 

00035  *063507 

3*<Ofl?  WCAB 

5 P 

00036 • OOOOOO 

JRP 

SB 

00037 '063707 

3<P07  M C A e 

DISARLF  IMewenBTS 


.DTCDF  «.  .PI*  A DDP  F SSF  $ . 


tt^E*  and  *mFn 
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OOOU  DPIM 


01 

00ft40 

000400 

JHP 

. 

ft? 

0 0 0 4 \ 

0 ft  0 ? 0 6 

^tcc 

HC*T 

0? 

0 0 04? 

Oft5SOft 

SKPPZ  hc*T 

ou 

00045 

000400 

JHP 

, 

ft* 

00044 

06570ft 

SXPDZ  “C  * T 

0* 

ft  ft  0 4 S 

000400 

JHP 

. 

07 

0004*, 

OftO?1 ? 

NTDC 

PTR  I THIS  WILL  PF  PFMnvFO  wMFH  PBF- 

0* 

i procfssoo  INPUT  IS  USFO 

r o 

00047 

1 0?400 

SilS 

0,0 

1 ft 

OftOSft 

0400  57- 

ST* 

0,FRMCT 

1 1 

000S1 

ouooao- 

ST* 

0 , SC  NC  T 

1 ? 

ooos? 

054054- 

LO* 

5,  .HFAOP 

15 

ft  0 OS  5 

0 ? 0 0 4 S - 

LO* 

0 , MOCOF 

1 4 

ft  0 ft  S 4 

041 aoo 

ST* 

0,0,5 

1 s 

OftftSS 

1 0?0  0 0 

4 DC 

0.0  l -1 

1* 

OftOSft 

Oa l ao i 

ST* 

0,1.5 

1 7 

0 0 0S7 

1 0?400 

S IP 

0,0 

1 P 

OftOftO 

04140? 

ST  A 

0 , ? , 5 

IP 

OOftftl 

041405 

ST  * 

0,5,5 

?ft 

000ft? 

041404 

ST* 

0,4,5 

?1 

00065 

041 40S 

ST* 

0,S,5 

?? 

00064 

04140ft 

ST* 

0 , ft , 5 

?5 

OOftftS 

041407 

ST  A 

0.7,5 

?4 

OOOftft 

04  laid 

ST* 

0,10,5 

?* 

00  Oft  7 

04 1 a 1 1 

ST* 

0.11,5 

?6 

00070 

04141? 

ST* 

0, 1?, 5 

?7 

00071 

041415 

ST* 

0,15,5 

?* 

0007? 

0 4 1 a 1 4 

ST* 

0,14,5 

?° 

00075 

04141*: 

ST* 

0, IS, 5 

5ft 

00074 

041 41  ft 

ST* 

0,16,5 

51 

0 00  7S 

041417 

ST* 

0,17,5 

5? 

J 

SFHO  WFSFT  MFADPO  TO  OIM  * a CA*S  5 TPKjft 

55 

0007ft 

0?000ft- 

LO* 

0 , Hft 

\a 

00077 

040007- 

ST* 

0 ,CT» 

5* 

ootoo 

0540?!- 

LO* 

5.MCAA0 

5ft 

00101 

0 0 0 4 0 ? 

JHP 

PSfi  T 1 

57 

001  0? 

0540??- 

RSTPT:LO* 

5.HCAKP 

5ft 

00105 

0?001 5- 

R Sw  T l tin* 

0 » h 1 6 

?p 

00104 

0?40  54- 

LO* 

1 , .HFAOP 

40 

0010S 

051400 

LO* 

? , 0 , 5 

ui 

00  1 06 

0 ft?  0 0 ft 

OOP 

0,*C AT 

«? 

00107 

06S006 

00* 

1 ,HC*T 

45 

00  1 1ft 

07510ft 

oors 

» ?,Mf*T 

uu 

001 1 1 

06  5 ftO  6 

skpdm  nc*t 

us 

0011? 

000777 

J HP 

.-1 

ue> 

00115 

0S40??- 

ST* 

5, MC AKP 

47 

00114 

1 ?ftS?0 

SUP  ZL  1,1  > *C1S1  1H0IC*TPS  HFAOFP  *A  S JUST  SfNT 

4ft 

00115 

050055- 

LO* 

?, .RSTRT 

uo 

0011ft 

00604?- 

JSP 

«.TBNSV 

SO 

Oftl  17 

0540??- 

LO* 

5,hc*kp 

SI 

001  ?0 

1 7S  4 0 0 

INC 

5,5 

s? 

001  ?1 

010007- 

ISZ 

C TP 

S5 

00  1?? 

0007ft! 

JMP 

&SPT  1 

<;u 

i 

SEND 

STAPT  PULSF  TO  PHFPROCFSSOR 

SS 

j 

PFCE1VF  10*  VALUFS  (SK  PAIRS)  PROH  PBFPROCFSSOR 

Sft 

1C 

LO  < 

i 0 , HM  * 5 1 -10,000 

S 7 

1C  LO*  1,.PIM 

se 

1C 

ooc  o,pppo 

so 

1C  OOP  1 , ppro 
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nons  npjM 
01 
o? 

03 

0<J 

n*; 

Oh 

07 

r* 

OQ 

in 

i l 
i? 

13  noi?i'OOt>nai * 
la  on  1 ?4 ' 0400 i ?• 
is  oni?S'ooouni 
1 h OOt  ?t * 010037. 
1 7 00  1 ? 7 • 0 o o a o i 
1 P 001  30  *010040- 
10  00131*000401 
?f> 

?]  001 3?*0 300?3- 

??  001 33* 006043- 
? 3 


tc 

JC 


NIOC  OPPO  J START  PJLSE 
SkPDN  PR  R n 
Jmp  .-1 

TwF  FOLLOWING  CODE  IS  TEMPORARILY  FOR  USE 
OF  RTfl  (PAPFP  TARE  PF  AO£  R 1 TO  INPUT  DATA 

ignore  FFEn  moles  at  BEGINNING 

LOOK  FOP  P FPamFS  wTTm  ALL  PITS  SFT  - 
i m i s indicates  rfginnino  of  data 
Then  fiFAO  PATA  until  10  CONTINUOUS  FFEO 
moles  ARE  ENCOUNTERFO 


P F A 0 IN  A TAPE  OF  »,r  COORDINATE  POINTS 
JSP  ?.PIMI* 

j ACO  contains  n f G A T I v F COUNT 
I OF  RIM  OA  T A 


ST  A 0 , P I Mf.  T 
J MR  .♦! 

IS?  FRMfT 
Imp  .♦! 

I S?  SCNCT 
IMR  .♦! 


J l F A V E IN  AS  RROTFCTION 


? 4 

?S  00  1 Sa  • 0h0477 
Pb  00  t 3S  • 1 o ] POO 
?7  00136*101 ?00 
00  1 37  * 101  ?0P 
?o  oni40*00077a 

30  001  41'  060477 

31  noi4?'im?o? 
3?  00  1 43*  0004  3P 
33  001 4a • 1 01 ?03 

3a  oniaS'000403 
3 S 001 46 • 0?00 1 >• 
3h  00  1 47  * 000403 
37 

3 P 
3R 

40 

41 

4 ? 

43 
aa 
4 S 

4 h 

47  on i SO  * onhoa i • 
4*  on i si  * 0400  i ?« 
aR  001S?'000401 
so  00]S3 '01  0037* 
*1  001 S4 *000401 

S?  001SS’ 010040- 
S3  001S6'000401 
sa 

NN 

S6 

5 7 

ss  on i S7  * i 044Q0 
SP  001 hO* 03001 1* 


i LFavF  in  as  PROTECTION 
J SFND  THE  PIM  DATA  TO  DIM  AND  WAIT  UNTIL  DONE 
■ LOA  P,DmmCA 

J SR  a.SENOP 

J MAIN  LOOP  PRDCFSSINT, 

j pEad  kfys 

MLOOPjREAOS  o 
MOVR  0,0 
MOVR  0,0 
MllVP  0.0,  S7C 

IMP  .-4  J IF  KFV  13  IS  SF  T , v*  A I T - CmANGF  TAPf 
READS  0 I IF  KEY  IS  IS  SET.  REmOvE  TmE 
MDVP  0,0, S7C  ; USE  p CLOCK  A WAIT  E DP  CnNSDLF 
JMP  E.XIT  J COMMAND  TO  WETIIPN  TD  RODS 
MOVR  0,0, SNC  I IS  KEY  14  S^T? 

IMP  NEwDT  J NP 
LOA  0 , o I MC T 

JMP  SKPDT  I NFw  DATA 
i SEND  STAPT  TO  PREPROCESSOR 

J RFC  F I V E 10*  VALUES  (Sk  pajrsi  fpdm  ppepwdCESSDP 
JC  IDA  0 »mma v J -1 0 .000 

J C L D A 1 , ,P  IH  r RIM  ADDRESS 

: c noc  n.popo 

; C DDS  j f pppo 

; c NIOC  PPRD  J START  PIJLE 

JC  SKPDN  PPfin 
; C JMP  ,-1 

JO  TrtF  FDLLOMING  CODE  IS  TEMPORARY  FDR  USING  PTP 
NFwOT ! JSP  S.pimin 
ST  A 0 , P I M C T 
SKPDT:.  I -R  . ♦ 1 

IS?  FPMCT 
JMP  . ♦ 1 
IS?  SCNCT 
IMP  . ♦ 1 


J NEGATIVE  *D»n  CDHNT  DF  PIM  DATA 


J LFAVE  IN  AS  PROTECTION 


J LFAVE  |N  AS  RROTFCIION 
S DP  T TmE  DATA  K SEND  TD  4 CA*-s 
CALLING  SEQUENCE  DF  fiCSRT 
A C 1 * POSITIVE  • DF  POINTS  TO  PE  SDPTEO 
AC2=  PASE  AOORESS  OF  DATA 
NFG  0. 1 
LOA  ? , .RIM 
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0006  OR  I H 


0 1 

00161 

0 0 6 o o n - 

JSR 

9.PCSPT 

02 

001  62 

OOOOO 1 

JMP 

.♦1 

03 

t 

3F.N0  THE  PTM  OATA  TO  PFCM1 

oo 

00163 

030031  - 

LOA 

2.P1HCA 

fit, 

001  60 

•006003- 

JSR 

S.SFNOP 

06 

1 

CHEC* 

FFYS 

f 7 

t 

IF  KfY 

0 IS  SET 

, H A I T 

OP 

t 

IF  KEY 

1 IS  SFT 

, 00  NOT  SF NO  THIS  FRAME 

OP 

l 

TO  OIm  pP 

RECMl.  SF NO  RESETS  TO  OIm  K 

0 CAHS  1 

TPK IN. 

10 

t 

STAPT  PROCESSING  F WO M SCRATCH 

1 1 

00165 

060077 

REAPS  0 

1? 

00166 

101102 

MOVL 

0,0, SZC 

13 

00167 

000776 

JMP 

. -? 

1 

00170 

101 102 

MOVL 

0,0, szc 

1* 

OOJ71 

00060  3 

JMP 

RESET 

1 6 

1 

SEND  THE  B I H OATA  TP  THE  OIm 

17 

00172 

030023- 

LOA 

2 , 0 M Mp  A 

1 P 

00173 

006003- 

ISP 

S.SENOP 

10 

00170 

000700 

JMP 

“LOOP 

20 

00175 

1 26520  Fx  IT:  SUBZL  1 , 1 

21 

00  176 

0300  02- 

LOA 

3.SAVF 

22 

00177 

177777 

. UCE  * 

23 

00200 

05O020-R  IM INI  $TA 

3, S A vEP 

l SUPPOUTINF  TO  PE  A 0 IN  i|P  TO  20,000 

FP AMFS 

2a 

00201 

0300  1 1 - 

LOA 

3, .PIM 

1 FROM  PTP  - RETURNS  negative 

COUNTER 

IN  ACO 

25 

00202 

1 26000 

Sup 

1,1  ; IF  IIPLOwcO , STpPF  *0B0  in  PITS 

0-7 

26 

00203 

OaaOl 7- 

STA 

1 .UPLOh 

i IF  llPLO*ft  1 , STORE  *0R0  IN 

PITS  P-1S 

27 

00200 

000010- 

STA 

1 , NONIJL 

t IF  NONtlLsO,  ALL  NULLS  APE 

TAKEN  TO 

?P 

00205 

020005- 

LOA 

O.ms  , 

BE  LEADING  FEED  HOLES 

2P 

00206 

0O0007- 

3 T A 

0 , C T P t 

IE  nONul * 1 , mhEn  10  “ULt S IN 

A ROM 

30 

0 020  7 

020016- 

LOA 

0,  MM  AX  1 

t APE  OETFCTFO,  READ  STOPS 

31 

00210 

0O001 5- 

3 T A 

0 , C T P 1 

32 

0021  1 

OhO 1 1 2 

NIOS 

PTP  | 

START  PAPEP  TAPE  REAOEP 

3 3 

0021  2 

063612  PFOTnjSKBOn  PTP 

3a 

0021  3 

000777 

JMP 

.-1 

35 

0021  u 

0*051 2 

01  AS 

i O.PTP 

1 PE  AO  IN  wOPO  FPQw  PTP 

36 

0021  5 

101000 

MOV 

0,0, SZR 

; IS  IT  A NULL  WORD? 

17 

002  1 6 

000035 

IMP 

STOPE  1 

NO 

3P 

00217 

125005 

MOV 

1 ,1,SNP 

} YES  - HAS  Nqn-nuLL  WORD  BFEN  DETECTED? 

3° 

0 o 220 

00077? 

J“P 

REO I N 

1 NO  - r.DNTINuF  HEADING 

ao 

00221 

0300 17- 

LOA 

2,UPL0w 

t should  *ord  re  stoweo  in  rits  0-7 

a 1 

00222 

151000 

HOV 

2 , 2 » S 7 R 

1 OP  PITS  A- 1 5 

u2 

00225 

0 0 0 00  7 

JMB 

hhOL  1 

a3 

00220 

151000 

INC 

2,2 

t PITS  0-7 

aa 

00225 

05001 7- 

STA 

2 , UBLn* 

US 

00226 

1 01 300 

MOVS 

i 0,0 

ao 

00227 

OOIOOO 

3T  A 

0,0,3 

a 7 

0 0230 

0O0O01 

JMP 

.♦1 

ap 

00?J1 

000761 

Imp 

PEOIW 

OP 

00232 

1S2UO0  *hOL1 : SUP 

2, 2 

*50 

00233 

05  0 0 l 7 - 

3 T A 

2.UPLOP 

t PITS  A- 1 5 

51 

0023a 

03 1 O0O 

LOA 

2,0.3 

52 

00235 

1 \ 3000 

ADO 

o,2 

ST 

00236 

051000 

STA 

2,0,3 

su 

00237 

000OO 1 

JMP 

.♦1 

ss 

00200 

1 75  0 00 

TNC 

3,3 

56 

00201 

010015- 

ISZ 

CTP1 

57 

002  02 

000002 

JMP 

.♦2 

56 

00?u3 

000006 

JMP 

EXC01 

so 

00  200 

151  nos 

MOV 

2.2.SHW 

AND 
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0007 

DPI* 

0 1 

00  3U5 

'010007- 

isz 

CT» 

0? 

00  ?Ub 

' 00  0 7 U it 

JMP 

PEOIN 

03 

0 0?u  7 

' 0b03l 3 

NIOC 

PT« 

(Hi 

on?«;o 

» 000  U 3 7 

JMP 

CONTI 

05 

00351 

' 0 b 03 1 3 E*CD1  INIOC 

PT» 

Ob 

0035? 

•000035 

JMP 

CONTI 

07 

00353 

' l?S00ii  s T 0®  E : 

;m  ov 

1 . 1 ,S?a 

t FIPST  T I MF  NON-' 

OP 

00?5<j 

' 0001103 

JMP 

.♦3 

1 is  n F T F r T E 0 

0 0 

00355 

' 1 35UOO 

r nc 

1 . 1 

\ 0 

"0  ?5b 

• 0 oa  0 1 a - 

5 T 4 

1 , *0Nijl 

1 1 

00357 

• 030005- 

L 0 4 

?.-S  i 

PF.SET  Mill  CU1JNTFP 

1? 

003*0 

' 0SOO07- 

5 T 4 

3 ,CTP 

13 

00?M 

•030017- 

L^A 

?,OPLOb 

> snnm.n  i*opo  rf 

1 o 

003^3 

' 151  no<J 

Mf)V 

3,3, S7P 

1 no  HITS  P-15 

15 

00*b3 

• O00U07 

IMP 

ikMOl.3 

1 h 

0 o?*u 

♦ 1 51 uno 

i Nr 

7,3 

1 7 

0 0 ?b5 

' 05001 7- 

3T4 

?.I'PL0« 

, PITS  0-7 

1 P 

0 0 ? b h 

’ 10] 300 

*nvs 

0,0 

1 ° 

0 0 3b  7 

• 0 a 1 <1  n 0 

STA 

0,0,3 

?o 

0 0370 

' oonao 1 

JMP 

.♦1 

?] 

00371 

• 000731 

JMp 

PFOIN 

3? 

00373 

' 1 53  ii  0 0 ^H0L-5lS'J5 

?,? 

33 

00373 

'0500 1 7- 

STa 

3 , liPL  0* 

1 «ITS  P-15 

?u 

0037U 

' 031 UOO 

LOA 

3, 0 , 3 

?5 

00375 

• 1 1 3000 

* TO 

0,3 

3b 

0037b 

' 1 unons 

CO** 

3,".SN» 

? 7 

00377 

•00071 3 

JMP 

PEOJn  ) 

this  CODE  AL10W5 

?P 

00300 

' 0 5 1 a 0 0 

S T 4 

3,0,3 

?P 

00301 

' OOOUOI 

IMP 

. ♦ 1 

30 

00  30? 

• 1 75UO0 

INC 

3,3 

31 

00303 

'010015- 

IS? 

C TP  1 

3? 

no  3ou 

' 0 0 0 7 0 b 

JMP 

P F 0 I M 

33 

00305 

' 0b03 1 3 E*Ct)3: 

! JIOC 

PTP 

xu 

0 0 3 0 b 

• OOOuo i 

JMP 

CONT  J 

3* 

00307 

' 0300 1 5-CUNT  1 tLOi 

0 , C T 0 1 

3b 

0031  0 

' 1 ooano 

NEC 

0,0 

37 

003]  1 

• 0 ? u 0 1 0 - 

L r>  a 

1 ,MMiK 

3b 

00313 

' 133000  AOO  1 , 0 

3° 

003J  3 

•003030- 

iMp 

£5A VFP 

iiO 

0 0 3 1 u 

•n«;un30-SfN0p!STA 

3 , S A V FP 

a 1 

0^315 

' 0 5 0 0 u b - 

ST4 

3, SVMCA 

*3 

> C°EATF 

ThF  «EADFW  PLOT* 

i)3 

0 031  b 

' 0 3U  0 3 -i  - 

L04 

3 , . mF  aop 

u u 

00317 

• 0*0037- 

L'14 

0 ,PM-CA 

00330 

' otl  1 CIO  1 

STA 

0,1.3 

iib 

00331 

• 0300  J>- 

L04 

0 , P I Mf  T 

u 7 

00333 

' 0 a ] a 0 ? 

STA 

0,3,3 

u b 

00X33 

' 0?0037- 

L 04 

0 ,FPMCT 

U9 

0 033U 

* OU 1 005 

5 T 4 

0,5.  3 

so 

0 0 3?s 

' O300U0- 

10  A 

0 , SCNCT 

51 

00  3?b 

' ou 1 aOb 

STA 

0,b.  3 

S3 

t SEND  THF  ME 4 OE P 

PLOCK 

S3 

00337 

*0300  1 3 - T P 1 • 

LOA 

0 » Ml  b 

Su 

00330 

' 03003a- 

LOA 

1 , , MF  AOP 

55 

00331 

' 0 3 0 0 tJ  b- 

LOA 

3, Svmca 

5b 

0033? 

• Ob?nob 

OOH 

0 , MC  A T 

5 7 

00333 

' OhSOOb 

00  A 

1 ,MCAT 

SP 

0 0 33a 

'07310b 

oors 

i ? , MC  * T 

5 0 

00  33s 

' Ob3bOb 

S<PDN  MCAT 

95 


01 

00336' 000777 

JMP 

.-1 

0? 

00337 • 1 ?65?0 

5UP7L  1.1  X *0*1  INDICATES  HEA0E9  JUST  SENT 

ni 

00300 ' 030035- 

L D A 

?, .TP1 

ou 

00301  ' 6060U?- 

JS» 

3.TPNSV 

O' 

J SEND  THE  D A T i RLOC* 

0* 

0030?  *030065- 

TR?X  L U A 

3.H? 

07 

00303 ' 0?00 1 ?- 

LOA 

O.PIMCT 

or 

003OU ' 1 fe3000 

ADO 

3.0  ; COUNT  IS  ? -DUE  TO  ALLO*  FOP  0 TPANSFEP 

09 

0 0 30  9 '0?U01 1 - 

LOA 

1 . .01- 

1 0 

0 0 3 0 h ' 1 #>7  00  0 

ADD 

3,1  X ADOPESS  IS  P LESS  TO  ALLO*  FOP  0 T P A NSE E • 

i i 

00307  ' 030006- 

LOA 

?,SVMCA 

i ? 

00350 • 06?006 

OOP 

O.hcat 

i 3 

003S1  1 065006 

on  A 

I ♦ H C * T 

1 u 

0035? '073106 

OOCS  ?,MCAT 

1 5 

00393 ' 063606 

S*PON  6CAT 

1 6 

00350 • 000777 

.IMP 

.-1 

1 7 
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LOA  P..PIMS 
LOA  0,0, p 

LOA  l.HOCOE  J IS  THIS  A HfAOEW? 
sup*  0 , 1 , SZP 


JMP 

TSOAT  ; 

NO 

LDA 

0 . M 1 * | 

YES  - 

TPANSFFP 

FIRST  1* 

STA 

0 ♦ C T P t 

*OPOS 

TO  h F A 0 F p 

BLOCK 

LOA 

? » . P I MS  I 

A TEST 

IF  IT  IS 

PFSf  T 

LOA 

3, ,HEAO* 

LOOP  1 ilOA 

0,0,  p 

STA 

0,0,3 

INC 

?,? 

INC 

3,3 

ISZ 

crp 

JMP 

LOOP  1 

JMP 

TSPST 

•TS  >AI  -LOA 

1 , OTCOF 

5 l»*  0,1, SZ» 

JMP  . ; NOT  0*TA  COOF 

SOPT  POUTINE  SORTS  the  PIm  OATA  Ay 
n CHFCKING  EACH  Y’S  AMPLITUOF  AGAINST  THF 
AHPLITUOE  PFAO  IN  via  The  KEYS 
?)  OISCAWOING  ANY  X,Y  P A I « kHPSE  AMPLJTuOE 
IS  LESS  than  that  IN  The  keys 
3)  SFAPchIng  I HE  DATA  LIST  REMAINING  * SENDING 
ALL  PAIRS  * I T H 
Y < P5*  TO  C A M 3 
?5fe  <»  v < 51?  TO  CAMd 
SI ? <2  Y < 7 * A TO  C A MS 
7*A  < s Y < lOPd  TO  C A ^ 6 
LOA  O.CAMAO 
STA  O.CAMCT 
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onou  001" 

01 

Oftl 03  • 030039- 

LOA 

0,  N9 

0? 

001 09 • 09003S- 

STA 

0,CT»I 

05 

001  05' 1 o?uO  0 

S'JS 

0,0 

09 

00106' 000036- 

STA 

0,F INL 

o?* 

> 7EP0  OUT  TFST  SECTION  OF  SOUND  SLOC* 

06 

00  1 07 ,0?0059- 

LOA 

0,"?9 

07 

ftO  1 1 0 *090039- 

STA 

0 , C T P 

00 

00 1 1 1 ' 0 3oft  56- 

LOA 

3, SnCSS 

09 

0011?' 0?ft057- 

LOA 

0,PS 

1 0 

001 15' 1 17000 

a or 

0,3 

1 1 

001 1 9 ' 1 n?anft 

SUS 

0,0 

1 ? 

001 19'OuittOO 

STA 

0,0,3 

15 

00116* 175^00 

[NC 

3,3 

1 9 

00117 '010059- 

IS7 

CTP 

1 9 

001 ?n *000779 

HP 

.-3 

16 

00 1 p 1 • 0 ?u  0 5 1 - 

LOA 

t ,*ncNT 

1 7 

001??' ftuuft3>- 

STA 

1,CTPP  1 

POINT  COUNTER 

1 S 

001 ?5‘ 059036- 

LOA 

3 , 9N0H  $ 

19 

00139*  059090- 

3 T A 

3, SNOOP 

?n 

001 39 *05001 3 — 

LOA 

?,.*!*  7 

AC?  CONTAINS  S A 9E 

?\ 

On i Hh • osooai - 

STA 

3 , ots  s : 

RASE  F0«  OUTPUT  APPAY  - 

?? 

00 1 ?7 ' ft30093- 

LOA 

o , N 1 

?l 

OOiso'i 95000 

Aon 

?,0 

?a 

00151  090030 

STA 

0,30,0  7 

BASE  FOP  OUTPUT  APPAY  - 

?s 

00153' 103900 

SOS 

0 , 0 

?6 

001 33' 090095- 

STA 

0,OTCT« 

7 OUTPUT  APPAY  COUNTFP 

?7 

001 39  * 060977 

PEATS  0 I 9FA0  KFV5  TO  GET  AmplIUiOF 

?* 

00 1 3S ' 09ft 1 1 5- 

STA 

0 , A HP 

?° 

001  36*031001  SL  00° 

SLOA 

0,1,3  t 

TAKE  y 

3n 

001 37' 101 500 

"OVS  0,0 

51 

00190*039037- 

LOA 

1 , YL"S* 

3? 

001 91 ' 1 33uftft 

A sn 

1 .0 

55 

ftftl 93*0391 1 5- 

LOA 

1,AMP  7 

loao  aci  * T T >«  AMPLITIJOF 

3« 

OO 1 93 ' 1 33933 

sjszl  i,o.ssf 

7 TS  YAHP-kFYS<0? 

39 

ftftl99'0ftft/l13 

HP 

gety 

7 NO  - CONTINHF 

56 

Oftl 99 ' 1 9 1 uftft 

INC 

?,? 

7 VFS 

57 

00196* 1 51 Jftft 

INC 

?,? 

5 P 

001  97'0  10*13?- 

IS7 

CTPP 

50 

OO 1 5ft  *000903 

JNP 

.♦3 

90 

00191 *000900 

.HP 

7 000 

• OF  WOP0S 

u 1 

Oft  1 9?  * 0 1 ft  ft  3 3- 

IS7 

CTPP 

93 

00  1 93  *000763 

HP 

SLOO° 

93 

001  99*0  1 0 0 ? 6 — 

ISZ 

finl 

99 

Oftl  99  *000939 

JMP 

SEVOC 

ut. 

00196*031001  GETY: 

LOA 

0,1,3  7 

GET  Y 

96 

OO 1 S7 ' O?90  3ft  - 

LOA 

1 , YN-Sx 

97 

00160*107900 

AND 

0,1 

UP 

Oft  1 61  * 036090- 

LOA 

»3, RNOPP 

7 GFT  SOUND  Sli«  I 

uQ 

00163' 166933 

SUSZL*  3,1,SNC  7 IS  y<SOlJNP? 

9ft 

Oftl  63 ’OftOul 6 

.HP 

SENOC 

7 NO  - SFNC  TO  CAM 

SI 

00  1 69' 0390  0 0 

LOA 

1,0.3 

7 YFS  - GET  X 

9? 

00  1 69  *096030 

STa 

1 , -*30,0 

J PUT  x IN  OUTPUT  APPAY 

95 

001  66  *093030 

STA 

0 » 330  * 0 

7 PUT  Y IN  OUTPUT  APPAY 

9 U 

00 1 67 ' 0 1 0093- 

TSZ 

0TCT9 

99 

001 70*01 0093- 

ISZ 

OTCTP 

96 

00  1 71  * 1 51  900 

INC 

?,? 

97 

00173*191900 

INC 

?,? 

S8 

00173*01 0033- 

IS7 

CTPP 

5° 

001 79*000903 

HP 

.♦? 
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01 

00  1 75*  0«0u00 

JMP 

, ; 000 

0? 

00176*01003?- 

IS7 

CTRP 

0? 

00  1 77  * 000737 

J Mp 

SLOOP 

Ou 

00?00  * 01  OOP6- 

IS7 

FJNL 

n* 

onpoi  • osoouu-senoc : 

STA 

P,NYT  An 

06 

00?0?' 03^0a0- 

lta 

3 , BNOPW 

07 

0 0 PO  3 * OPuOOp- 

LOA 

1 , Ml 

no 

OOPOU ' 1 33000 

ADO 

1 .? 

oo 

OOPO* ' 051 apn 

STA 

?,CAMH,  3 

1 0 

onpnt* ' opbOu]  - 

LOA 

1 » 0 TBS 

1 1 

oopo7 ' ousu i o 

STA 

1 , C *HL , 3 

\? 

OOP l 0 • 0 3 6 0a  3- 

LOA 

P , n T r T R 

\ i 

OOP11  ' 0 S 1 a 3 '1 

s r a 

? » NOC  AM , ‘ 

l a 

; Cwfate 

ThF  Hf a n E 

1 s 

oopip'o3aooi- 

LOA 

3, . HFAOW 

1 h 

on?i 3 * opoo i s- 

LOA 

0 , OMMC A 

1 7 

00? i a • ou i ao l 

STA 

0,1.3 

1 0 

OOP1S ' 1 souoo 

NEG 

?.? 

1® 

oopi h ' opn iii- 

LOA 

0, PSOOO 

?0 

OOPl 7 * 1 U3000 

A 00 

?.  n 

?1 

0OP?0  101103 

s JVL 

0 . 0, SNC 

?? 

oo??i ' noouou 

J HP 

CONTI 

?3 

OOP?? ' 030  1 1 1 - 

LOA 

?.  psooo 

?u 

OOPP3 • 050OU3- 

STA 

P.OTCTR 

?* 

O0??u ' 1 SOaoo 

nEG 

?•? 

?t 

OOPPS'OOOUOI  CflNTl! 

JMP 

.♦1 

?7 

0 0??b  * 0S1  'JO? 

STA 

?,?,  3 

?B 

; LEAVE 

FRAME  0 i 

?R 

0 0 ??7 » 0PP0P3- 

LOA 

0,«>CA*CT 

30 

00?30*  0 a 1 uO  7 

STA 

0.7.3 

3 1 

S StN.T  THE  MEAQER 

3? 

0 0 ? 3 1 • 0?0000-TRC1 i 

LOA 

O.Mlh 

33 

0 0 ? 3 ? * O?u001  - 

LOA 

1 , . ME  ADR 

3a 

00?33  *0  3?0?3- 

LD  * 

?, *C*MCT 

3S 

on?3u  * oh?oos 

OOH 

0, mcat 

It 

00?3S  * ossoos 

OOA 

1 ,MCAT 

37 

O0P36  * 0 731  o** 

one  5 

i ? » M C A T 

It 

; SE 1 

■ UP 

RECEIVE  1 

3q 

00?37*060?07  RCCl! 

N T fl  C 

: mt ar 

uO 

00?U0 • 0?C0U7- 

LOA 

0 .H5 

a 1 

O0?ui  • 0?iiOi  3- 

LOA 

1 , .BEADY 

UP 

09?u?  * 06?007 

on* 

o,hc*b 

U3 

OOPa?  • 06M  0 7 

OOA  « 

! 1 , MC  AW 

a a 

O0?aa • 003S06 

5«PDN  mcat 

uc 

00PU5  * 00077  7 

IMP 

.-1 

Uf 

0OPU6 • l?hS?0 

S iRZL  1,1 

u7 

0 0 P a 7 « 0300US- 

LOA 

?,  .TRCl 

ao 

0OPSO • 006003- 

JSR 

V. TRNSV 

UQ 

00?S 1 *063607 

RKPQN  MC  A R 

SO 

00?5?  * 000777 

JmP 

, -1 

SI 

0O?S3*006OOP- 

JSP 

-5  .RCVSV 

5? 

0O?Su*C3001 3- 

LOA 

?, . READY 

S3 

00PS5'0?]0Ol 

LOA 

0,1,? 

pu 

on?S6*  o?60?3- 

LOA 

1 ,SCAMCT 

^S 

on?57 ' 1 06  a 0 a 

SUP 

0. 1 , S?R 

S6 

0OP6O  * oooaoo 

JMP 

. 

S 7 

CO?M  ' 0?1  000 

LOA 

0,0,? 

se 

00?6?' 0?«01 0- 

LOA 

t , RQCOE 

SR 

0 0 ?6  3 1 1 OMOU 

SUB 

0,1 ,SZR 

* of  *oros? 


t FINAL  V AODMFSS  FOR  THTS  C*m 
s RASP  Y AOORFSS  FOR  THIS  CAM 


J * OF  OAT  A >*  0 R o s 


AN  J SCAN  « AS  IS 


f A C 1 * 1 InOKaTFS  that  Hf  aDFR  was  JUST 


READY  ACKNOWLEDGE  FRO*  nROnG  machine 


RF  NT 
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0 0 0 d DD I h 

01 

00?*a ' 

oooaoo 

JMR 

. 1 CORI 

0? 

nn?DS  < 

0?1 003 

LOA 

o,3#?  : 

03 

0 f\?ht>  * 

1 oi 00  a 

H0v 

o,o, SZ* 

ou 

00?h7 ' 

0007a? 

JMP 

TRCl  l ' 

ns 

0o?70 ' 

03ao33- 

TRC?J  LD A 

3,m? 

Oh 

00?71 * 

0?aoai - 

L DA 

t ,OTBS 

07 

00?7?' 

1 D 7 0 0 0 

ADD 

3,  1 

OP 

0n?73 ' 

OSaOOS- 

LOA 

3, .DTCDF 

OR 

oo?7a » 

1 3! 000 

MOV 

1 ,? 

10 

oo?75 ' 

o?i aoo 

LOA 

0,0,3 

1 1 

00?7fr » 

oai ooo 

3 T A 

0,o#? 

1? 

00?77* 

0? 1 a o : 

LD  A 

o,l,3 

13 

00300 • 

oa l oo i 

STA 

0,1,? 

1 a 

0030J • 

03a033- 

LDA 

3,M? 

If 

0030?* 

0?0 0 a 3- 

LD  A 

0 , 0TC  TR 

1 f* 

00303' 

1 ooaoo 

NEG 

0,0 

1 7 

O030a ' 

1 *3000 

AOO 

3,0 

1 * 

003OS* 

O3?0?3- 

LOA 

?,RCAMCT 

1 ° 

0 0 30h ' 

0*?0o* 

OOP 

O.HCAT 

?o 

00307* 

0DS0O6 

DO  A 

1 ,HCAT 

?1 

00310 ' 

0731  OB 

ones 

i ?,HCAT 

?? 

00311 ' 

0 D 3 6 0 h 

SKPON  MCAT 

?3 

0031?' 

000777 

JMP 

.-1 

?a 

00313’ 

1 ?ha 00 

SUB 

1 . 1 

?S 

0031a' 

03ooa»- 

LOA 

?. .T»C? 

?h 

00  3 1 S 1 

00DO03- 

JS» 

t*.  TPNSV 

?7 

003! h' 

01  OOP3- 

IS7 

CAMCT 

?P 

00^1 7 ' 

01 OOaO- 

IS? 

pnORR 

?o 

00 3?0  ’ 

0300aa- 

lda 

? , N * T A D 

30 

003? 1 ' 

OSOOal - 

ST  A 

?,OT«S 

31 

0 03??  ' 

o?ooa?- 

LOA 

0,  mi 

3? 

0OS?V 

1 a 3 o o o 

ADO 

?,0 

33 

0 03  ?a ' 

0a00?0 

STA 

0,?0,o 

3a 

003?S' 

1 0?a<lo 

SdP 

0,0 

SS 

0 o 3?fe 1 

ouona J- 

STA 

0,0TCT« 

3d 

003?7 ' 

0 1 0 0 ? S • 

IS7 

C T w I 

3 7 

00330* 

oooao  ? 

JMR 

.♦? 

3* 

00331  ' 

nn?oso- 

JMP 

«.RSFT 

3« 

0033?' 

0?00?D- 

LOA 

O.FINL 

ao 

00333 1 

10100S 

MJV 

0,0, SNR 

a i 

oo33a  ' 

OOOhO? 

JMP 

SLOOP 

a? 

0033S ’ 

o o 0 6 a a 

.JMR 

SENPC 

as 

ooooos 

PE  AO v i .BLK  5 

uu 

oooo?o 

HE  A OR  ! . PL  K ?0 

UN 

000000 ' 

.END  OOIm 

|F  C T maCMnF  - hROnG  TvPf  OF  CODE 
I*  HEADER  ACCEPTABLE  TO  CAM? 


nd  - repeat  transmission 

I vES  - SEND  THf  OATA  BLOCK 


I AC1*0  INDICATES  THAT  DATA  MAS  JUST  SENT 
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ftft  07 

M01* 

AMP 

ooot 13- 

?/3S 

a/?R 

4/33 

PnOflS 

00003*-- 

1 / '4  6 

a /or 

a / 1 R 

RMOPP 

OOOOaO- 

1 /as 

a/  1 0 

4/aP 

ROUMO 

0 00  05 1 - 

1 /ab 

?/0| 

C3HC* 

00001 M- 

1/30 

1 /3a 

CUMC  A 

OftOftl 7- 

1/31 

C5Hf  A 

G000?0- 

1/3? 

CbMCi 

0 0 0 ft  ? 1 - 

1 / 3 3 

C A M A f) 

0000??- 

1/34 

3 / SR 

r AMCT 

0 00  0?  3 - 

1 /3S 

3/S9 

5/?o 

c amh 

OOOOPO 

1 /SR 

5/00 

f AML 

000010 

1 /S7 

S/ll 

roNT  i 

OftO??S ' 

s/?? 

5 / ? b 

CTP 

ftOOft  3a- 

1 / a /| 

3/3U 

3/a  1 

CTQI 

cooo?s- 

1/37 

a /o? 

b/  36 

CTPP 

00003?- 

1/4? 

a/17 

u/3* 

nciM 

000000 ' 

? / 3 7 

6/  a 5 

f)  M M c A 

000015- 

1 /?P 

5/16 

TTCHE 

OOOOflb- 

1 /?0 

1/?1 

3/aa 

MM 

OOOOPb- 

1 /3« 

a/oa 

U / a 3 

GETY 

0 0 0 1 S 6 ' 

u/3S 

a/as 

hDCQP 

oooooa- 

1/10 

3/01 

.3/ 3ft 

Mf  a n p 

G 00  3 a 3 • 

1/16 

fr /an 

l rnp  i 

OftOOb? 1 

3/37 

3/a? 

Ml 

ooooa?- 

1 /50 

a/2? 

5/07 

Ml  6 

00 0000- 

1 /I  S 

?/S* 

3/33 

V ? 

000033- 

1 /u  3 

3/?0 

6/05 

M?U 

000035- 

1 / JS 

a /Ob 

Ma 

l'00  0?u- 

1/36 

a / 0 1 

MS 

('  0 0 0 a 7 - 

1 /55 

s/ao 

mpca* 

000030 

1 /50 

S/13 

Ml  T A n 

ft  ft  0 0 u a - 

1 /s? 

5/os 

6 / ?0 

0T8S 

C'OOOUl  - 

l / ao 

u/?l 

S/10 

r>7  r tp 

0000U3- 

1 /Si 

a /?6 

u/Sa 

psooo 

000111- 

'V  33 

S / 1 0 

S/?3 

pr 

n 0 0 0 3 7 - 

1 / 4 7 

a /no 

p M mC  a 

0000 1 a- 

1 /?R 

3 / 1 S 

PCC1 

0 0 0?  3 7 * 

5/30 

PCVSV 

nftOOO?-* 

1/17 

PPCDE 

00001 0- 

1 /?« 

S/S  R 

PF  ADY 

000336' 

1 / ? 7 

b/a  3 

PF  SFT 

000ft 1 ft  * 

1 /S6 

?/Ub 

3/14 

SE^PC 

ftOOPOl  ' 

a/ua 

a/ 5 '> 

5/05 

SI  OOP 

0001 36‘ 

4/PO 

a/a? 

5/ft3 

T PC  1 

0 0 ft  ? 3 1 * 

1 / 6 3 

5/3? 

b / 0 4 

TPC? 

0 0 0?  7 0 1 

1 /5a 

6 / ft  S 

tpnsv 

C00003-X 

1/19 

1 SOI  T 

00007b' 

3/3? 

3/aa 

TSRST 

000036' 

3/1? 

3/a3 

I'MIC* 

0000  1 S ' 

?/s? 

3/11 

3/17 

*ocmt 

000031  - 

I/Ul 

3/10 

4/1  b 

YHMSK 

000030- 

1 /UO 

<1/46 

YLMSK 

(<00027- 

1/30 

a/31 

. DTCO 

00000s- 

1 / ?0 

6/OR 

.HEAD 

( 00001  - 

1/16 

?/5<> 

3/Ob 

.MM A Y 

0001 1 ?- 

?/3a 

?/a  0 

.PIM 

ooooi?- 

1 / ?6 

2/45 

4 /? 0 

. P I MS 

00001 1 - 

1 /?5 

2/a? 

3/?? 

. M C V .5 

00000?- 

1/17 

3/05 

3/?7 

5/Ob  b/?A 


S/3‘1  5/50  6/1R  6/?7 

a/07  a/1 u 

a/ui  a/SR  S/o? 

5/0a  b/3« 


6/31 
5/3? 
6/ 1 a 


6/Ob  6/ 30 

a/SS  5/1?  5/?a  b/is  b/3S 


b/a? 
b/a  t 


3/36  5/15  S/33 

3/?H  3/3S 

5/51 


non*  0 0 1 M 


.OF  *0 

rooft 1 3- 

1 / ?7 

5/<n 

S/5? 

. usf  T 

roonso- 

1 /s*> 

6 / 3 R 

.TOC  1 

ftOOftaS- 

1 / 5 3 

5/a7 

.TOC? 

(ift004b  — 

1 /54 

*/?S 

.TPMS 

(1  0 0 ft  0 3 - 

1/1^ 

S/uR 

6/  ?6 

ill 


oooi  [.cams 

01 

*2 

os 

nu 

OS 

r* 

07 

00 

n° 

1 o 
1 ! 

1?  ooooo-o'onnn 

1?  00001-1777*0 

i u onoo2-ooos4? 
is  oooos-oonooo 
t n OOOOu-OOOOO* 

17  oooos-ioono-i 

1*  0000*~1t0000 

io  00007-.000M  o 
2*  0001 0-00007U 

21  00011-17777^ 

22  00012-0 11*10 
p\  00015-1 **1 70 

pu  oooia-1 77777 
2N  OOOJS-i 77777 
2*  0 On  1 *-1  77  77  7 
27  o On  1 7 - 1 77  777 
2E  00O?0-177777 

29  0 0 0 2 1 -1  77777 
X{)  00022-1  77777 
M 0002^-177777 
52  0002U-120000 
3X  0OO2S-OS0OOO 

xu  0002*-000  1 5*i 

3S  0OO27-OOO2Sa 
3*  oon5r-nonvn 
T7  0 00  3 1 -TOOTS? 
XU  0OO52-OO02M 

30  oooM-oonnoo 
ao  ooo3a-ooos*? 
ui  ooo3c-onoooo 
a2  OOO3f*-0OOS22 
u 3 on  0 37-100001 
a a ooouo-oonoo'i 
as  oooai-oooooo 
a*  oooap-oooooo 
a 7 OOOU3-1  7777* 
u * OOOaa-OOOOO'i 
a°  oooas-oooooo 

50  OOOilh-l  77  77  7 

51  000U7-1 77777 

52  0O0SO-17OO00 

53  OOOS 1 -OOOuOa 

s a 000S2-I oooon 

ss  0OOS3-00OU03 
s*  ooos«-000a70 
S7  O0OSS-000S1S 
s*  nriOS^- 1 OOoo  3 
50  ooos7-000aui 


DCAM3RA 
.TITL  OCAm* 

. t*T  nc*M^ 

.EXTN  CTLKW,  |.S  1 « r«1  *n.  T«2*n,  r T TP1  ,CTTM2 
,E>TN  CnCLS.RCVSV, TPnsv 
, F X T N L*r>vF 

x jpvoKSTKiT  t n»o  vfpsion  ns  cam  program,  calling 
t STAR  CANCELLATION  W0HTINP.  SEnOIHG  LFakeps  TO 
J RpC»M,  ANO  USING  AN  J NT  FPO(iP  T SERVICE  onuTTNF 
X TO  HAKflLF  NCA  TPANSFFPS 

X TFSIGNfc|>  1 a JANUARY  107S 

. 7* FL 

C«CA:O30O0n  x This  r ah  MfA  AOHPFSS  -ILL  v a P v 
H1*t-1*. 

.OIMhOsIImhO 

FNTPY:  o 

Hfl P r>  ; 0 

MCCnF :- 327*u. 

rv«c  a j 1 1 O(»0* 

.RFO i :PFOy 

.To5:TN0n  x transmit  *n  G oni»  pfply  TO  SFnO  r nG  machine 
ms.-s 

psoootsono. 

SSOOOi-SOOO. 

.CMCLSsCF C L F 
. L K 1 :L«  1 
. T d 1 a->:t«i  ao 
. T^2A0: r^2 ao 
♦ C T H 1 ! C T T R 1 
.C  TH2jCT  TS2 
.CTLSRtCU  KR 

,l*ovf  JLSOVF 

PMC  A: 1 2 o p 0 0 
HHC  A J 05*000 

.TRMTROyO  | TRANSMIT  RFaOy  TO  0 T * 

.TP2JTP0YP  x TOANS-TT  PEATY  TO  MM 
, T RT : T RpC H ; TRANSMIT  RtC*  h£  A f)FR  TO  RECm 
.TPajTPpro  t TRANSMIT  LEA*fP  OATA  TO  P^Cm 

TRANSMIT  NO  GOO*  RfPlY  TO  S F N T I N 0 nachINF 


I 


. T R*  t T NOP 
. r»iHA<)  jo 

. p iM-m  .rtmho 
.PIMAOJO 
.PFCHOtRECMp 
OTCOFj-S27*7. 
. L SN 1 tLTSNl 
. L1I“StO 
. P I M S t n 
M21-2 

- . MOPO  JNOPO 
SVMC A : 0 
.PCVSVJPCVSV 
. TRNSV  J TPNSV 
*CAMK  ! 1 70000 
. nm ax : aoa 

T MC a : i oonoo 

. T P 7 : T T T h 
. T P 0 : T T 10 
. RO Y 1 jREOVl 
PDCOF :-327 ns, 
. TR9?  TRC.T  I 


TPANSm|T  TRACK  INITIATION  HpAOEP 
TRANSMIT  TPAfS  INITIATION  (.FAKIRS 


X TRANSMIT  NO  good  REPLY  TO  SFNOTNG  MACMTNF 
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non?  dc  *m3 
01 

0?  000*0-000133 
03 

Ou  00000  • 0*>?677 
OS  00001 ' o3oost« 
nt  0000?  ' 0*1  uo.l 
07  oooon • OSOOU 1 - 

0 * OOrtOfl'lSlflOO 
OQ  OOOOS ' 1 SI UOO 

10  nooON' 050033* 

11  0 0007 • 0?O0 1 ?• 

1 ? 000 1 0 ' 11 *000 
1*  00011' OSOO/i?- 

1 a 000  1 ? ' 1 smoo 
1 c.  0001  3 ' 1 si  JOO 
1 h oooi u ' nsoft *s> 

17  000 \ s ' OOOUO 1 

1*  OOlMh  • 0^«007- 
1 o oooi 7 ' o kO ? o 7 
?0  000?0 • 0 h?u  0 7 

?1  000?1 • ft?uoso. 

??  000??* 107U00 
?3  non? j • oauono- 
?u  ooo?u'oaSjoi 
?s  ooops'oooyoi 
2t  ooo?t>  • onouo  i 
27 
2b 

? 9 000?7'lO?,iOO 

30  0 00  30  ' OUOOO  3« 

31 

3?  00031 ’ oaooou- 
33 

3u  000j?'0n0?06 
3C  00033' 0h3S0*v 
3o  0 o n 3 j ' OOOoO'l 
37  0003S  ' 0**370n 
3*  00036 ' oooaon 
30  00037'0H0?O7 
uo  0OOUM'0h3S07 
u i oooa  t • oooooo 

U?  OOOU?  ' 0f>3707 
U 3 OOOU3'OOOUOO 
U U 0 0 0 U (J  1 0 6 0 ? 0 7 
UC  OOOuS  ' OPOOOI . 
jo  OOflii*  ' o?«oo? 

(J  7 000(17  ' 06?00  7 
(if)  000^0 ' 065  1 0 7 
UO  0 0051'  0 *>3K0  7 

50  lions?' 000777 

51  000S3 ' OOHOJV 
S?  OOOSO’OOO'iOl 
S 3 O00SS ' 0 3000? 
su  nnnS*»'o?SoPO 
5*  0On«i7'03j00S 
Sw  00060 ' 1 3*40 a 
S 7 000**  1 *0007*»3 
50 

50  000**?  ' 0?S001 


i tt  should  hive  received  an  acknowledge  from  t.i. 
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DCAM3S0ICC 

o,c»u 

LOA 

3. .nmax 

i FIND  OUT  N-ax  ADOPFSS  3 SFT 

LDA 

?,0. 3 

1 .DINS.  . 0 I M A D » .PI^S,  3 .PIMAO  AOORESSPS 

STA 

2. .DIMS 

INC 

?»? 

INC 

?,? 

ST  A 

?♦  .DImad 

LOA 

O.RSOon 

add 

o,  ? 

s r a 

?,.PI*S 

INC 

?,? 

INC 

2 ,2 

STA 

?, .PI «AD 

HP 

. ♦ 1 

LDa 

3. .RFDy 

NIOC 

-CAR 

oic 

0, MC  AP 

1 FIND  OUT  mC  A CODE  FOP 

LOA 

1 , “ C.  A “ K 

I THIS  machine 

A ND 

0,1 

ST  A 

1 ,C«CA 

1 STORf  MCA  COOP  IN  CURRENT 

ST  A 

1,1.3 

I MCA  VARIABLE  3 READY  BLOCK 

J HP 

.♦1 

RESET  S.IMP 

. ♦ 1 1 

CD  ME  HERE  when  RFSET  hEaOER 

1 IS 

RECEIVED.  INDICATING  That  p°DCFSSIKG 

1 IS 

TO  BF  RESTARTED. 

StJR 

0,0 

STA 

o.  entry 

1 WHEN  entry  3 0,  DIM  HEADFP  IS  EXPECTED 
l M* fh  ENTRY  e 1,  PIM  hFaDFW  IS  FxPFCTFD 

STa 

0. HQPO 

1 WHEN  HDRD  * 0.  HEADER  IS  EXPECTED 

t wMfw  HOOD  * 1,  DATA  IS  EXPECTED 

NIOC  MCAT 
SKRRZ  “CAT 
JMP  . 

SKPD7  MC  a T 
HP  . 

NIOC  H r A O 
SKPR7  H C A 0 
HP  . 

SKPOZ  HCAO 
J“P  . 


L1SM  1NI0C 

“CAR 

LDA 

0 , M 1 6 | 

SET 

UP  RECEIVE  FOR  “FADER  Fhdm  DIm 

L >A 

1 , .DImhO 

t 

addrfss  of  dim  header  rlock 

DOR 

0 , MC  A R 

•)0A  S 

1 .MCAR 

SkPON  HCAR 

1 HP 

.-1 

J5R 

3.QCVSV 

J HP 

.♦1 

LDA 

2,  .DTmhd 

LDA 

1.0,? 

l TAKE  FIRST  WORD  FOOM  header  block 

LDA 

3.H0CDE 

} 

IS  IT  - 3?76U . ? 

SlJB 

1 , 3,S?p 

JHP 

LISN1  1 

t TF 

WOOD  1 IS  NDT  HEADPR  CODE. 

r GO 

BACK  TO  LISTEN 

LDA 

1.1.? 

! TAKE  SFCOND  WORD  FOOM  hFADFR  PLDCk 
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ooni  ocam3 
01  0O0MMPSU1S 
o?  ooohu'ooozup 
oi  ooons ' oiuoon- 
0*1  OOOH*  ' 1 3NU0S 
ns  ooo67'onna?n 
op  00070  • ouuoas- 

07  00071 ' 01U0O7- 

o*  0007? ' i o?s?o 
0«  00073 • nu i aoi 
to  00 07a' o?noi i - tngo 

1 i -0007S ' 0?an07- 
1?  O007h ' OlOOuS- 
11  00077  ' OPPOOf, 
lu  ooi  oo  ' opsoop 
is  00  101' 071t  os 
is  on i o? ' nsisos 
17  0Q1 01-000777 
IP  o n i ft  a ' o i ii  o 1 o - 

I cj  ooins'nnsna7- 
?0  001  Os  ' 00071*, 

?i  ooiot'ooouoi  iji  l s 

??  00110' 0?S  007 

?i  ooi ii • opoooo- 
?a  on i i ? ' i osaou 
?t  no i i i • ooouoo 
p s ooi 1 a ' oioonu- 
? 7 

?p  ooi i s ' o? i on? 

?q  0 O 1 IS*  0PU01  P- 
30  00117' 107000 
n on i ?o • i ?si oa 
1?  ooi ?1  1 0P0O1  1- 

II  001??  na?op i « 
la  ooi ?!• niooai- 
is  ooi ?a • 1 a l o o o 
IS  001 ps • OpftOll- 
17  oo 1 • oaso 1 7- 
1*  0 o i p7 ' o?u o a i « 

1 Q on  1 in  * r»frP007 

ao  00111' OsS 1 0 7 
ai  ooiip'oiano?- 
a?  ooi ll ' i o?aOO 
a 3 OOiiu'OatuO! 
a u 00  1 .It  « 0 ?o o 1 1 ■ 
at  001  IS • 0PU0O7- 

us  no i 37 ' oiooos- 
a 7 oniao'ospoos 

a»  0 o i a i 'OSSOOS 
ao  noia?'071ios 
c 0 OOial'OSlSOS 
Si  00 1 Ua ' 0007  77 
s?  00 1 us ' 0300?S« 

SI  001  us ' 00S0U7. 

Su  oo 1 a7 ' OslSO 7 
ts  0 0 1 NO '000777 
ts  on i si  * oosous- 

s 7 

S«  001S? ' 0300U1 • 
to  ooiti'o?sono 


INC*  1,1  * SNR  I IS  IT  -1? 

JMP  RESET  I IF  SO,  RFSET 
LOA  3, D^CA 

SUR  1 » 3 » S nb  » IS  THIS  hEaOFR  FROM  DTM? 

JmP  an  i yes  - C On t T sijF 
STa  I,SVmca  i SAVE  MCA  COOF 
LDA  3,.RE15Y  i sO  - SFNO  RAC*  PERL*  OF 
S.JRZL  0.0  t NOT  ACCFPTARLF 
STA  0.1,3 

lha  o.ms  i transmit  acknowledge  to 

L 0 4 1..PE0Y  I M4CHINE  *HIC*  SFNT  HFADFP 

L^A  ? » S V MC  A 
not  O.MCAT 
l)0  A 1.MCAT 
DOCS  ?,MCAT 
SKBPN  MC  A T 
IMP  .-1 
LOA  ? , . T P t 
JS»  . T PNSV 
1 MP  U I SN 1 
IMP  ,*1 
LOA  1.7,? 

LOA  O.CMCA 

Stlb  0,1  ,SZ» 

JMP  . : hfaofp  hi OC * HAS  fcPONO  quadrant  INDICATOR 

ISZ  MORO 

SET  IIP  RECEIVF  F )B  O A T A FRQm  01* 

LOA  o,?,?  1 TAKE  kORD  COUNT  FROM  header  RLDCk 

LDA  l.PSOOO  l TEST  INCDM1HR  nOBO  COUNT 
A OD  o.l 
mqvl  i.t. s/r 

LDA  O.MSOOO 
STA  0,?.CTP? 

LDA  ?,Mp 

ADO  ?,0 
LOA  1.. DIMAO 


t ND,  GO  RACK  to  LISTEN 
1 TAKE  OUAOWANT  INDICATOR 


I RijT  IN  r * NCEL  * S TABLE  ? uORD  COUNT 


t take  address  OF  DIM  data 
STA  1.^,TR?*D  I PUT  IN  CANCEL’S  TABLE  ? "ATA  ADDOFSS 
LOA  1..0IMS  J STARTING  OATA  AOO»ESS  MINUS  ? 

DOR  0 , M C A O 
DOAS  1,mC*» 

LDA  3..RE0Y 
0.0 


S-JR 
STA  0.3,3 
TRDYDfLDA  O.MR 
LOA  1 
LOA 


? *E  A OF  R IS  ACCFRTARLE 
I T R A NSM I T READY  MESSAGE  TO  OT  M 


.RPOY 
?,OMCA 
DOP  O.MCAT 
ODA  1,MC*T 
ones  ? , MC  * T 
SKPON  MC  A T 
IMP  .-J 
LDA  ? , . T B 1 
JSP  -P.TRNSV 
SKRDN  MC  A R 
JMB  .-1 
JSR  S.RCVSV 
CHECK  THAT  THIS 
LOA  ?,.0IMS 
LOA  1,0,? 


is  A OATA  BLOCK 
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000(1 

0C*H3 

0 l 

0O|  5u 

• 0341037- 

LO  * 

3 » DTCDE 

0? 

00  1 55 

' 1 3b4i04J 

SUB 

1 » 3, S7R 

03 

0015b 

1 0004100 

JMP 

. t m R n N G PLOCK  FOLLOWED  DIM  HEADER 

nu 

oni  S7 

•010003- 

IS7 

ENTRY 

n«; 

001  bO 

* i n?4ioo 

SuR 

0,0 

Ob 

001  61 

• Oil  00041- 

ST  A 

0,MOP0 

07 

001b? 

’ 0 OOdO l 

.Imp 

.♦1 

0 R 

001  b3 

1 ObO  ?0  7 LlSN?: 

: n I nc 

M C A P 

no 

001  KU 

• O?OO0 1 - 

LO  A 

O.Mlb  J 

SET  UP  RECEIVE  P OR  HEADER  FRD*  PI" 

1 o 

001  bS 

• 0?4iO  3d- 

L 0 A 

1 . . PIMHO 

! 1 

00  1 b b 

*0b?007 

DDR 

0,MCAP 

1 ? 

001^7 

' ObM  07 

OOAS 

1 , M C A 0 

1 3 

00170 

' Ob 3b  0 7 

SKPON  MCA^ 

1 u 

0 rt  ! 7 1 

’000777 

JMP 

.-1 

1* 

O0}7? 

' OObOub- 

JS« 

<t  . WC  v 5 v 

1 b 

001  73 

' OOOdO  l 

JMP 

. M 

17 

OO  1 74i 

’ 0 3 0 0 3 'I  - 

LOA 

?,  . PI MmD 

1 H 

001  75 

' 0 ? S 0 0 0 

LOA 

1,0,? 

J TAKE  ETPST  NIJPO  FROM  HEADER 

PLDCK 

1 o 

pOl  7b 

•03*1005- 

LOA 

3.M0C0F 

IIS  IT  -32764*,? 

?o 

00  177 

• 1 3041041 

SUB 

1 , 3.S7R 

?1 

00?no 

•OO0  7 b 3 

Imp 

LISn? 

1 IE  IT  IS  NOT  mFADER  COOF, 

LISTEN  again 

2? 

00?o  1 

•025001 

LOA 

1,1,? 

J TA*E  SECONO  kOPI)  FROM  HEADER  BLOC* 

23 

on?o? 

• 1 >5411  S 

INC- 

1,1, SNR 

1 is  IT  -1? 

?u 

00203 

• 00  Ob  ? 3 

JMP 

RESET 

?*- 

0 0?  0 41 

• 03(10241- 

LOA 

3. pmc A 

2b 

0 0 ? 05 

• 1 3b(l05 

S JR 

1 » 3 » SSR 

1 IS  This  HEADER  from  p I m** 

? 7 

on?Ob 

• 0 0 0 U ? 0 

.IMP 

01?  1 YES  - CONTINUE 

?P 

00  207 

• 04141  0 415- 

s r a 

1 ,SV*-CA 

l SAVE  MCA  CODE 

?o 

OO?  1 0 

• 0 3d  007- 

LOa 

3 . . PE  0 Y 

1 Nin  - s F ND  HACK  P F PL  Y D F 

30 

00?!  1 

' 1 0 ? 5 ? 0 

SUBZL  0,0 

; not  acceptable 

31 

oo?i  ? 

• 0<n  4io  3 

STA 

0,3,3 

3? 

0021  3 

' 0?00 1 1 -TNGPt 

LOA 

n,M5  j 

TRANSMIT  ACKNOWLEDGE  TO 

33 

00?1  U 

• 0?41007- 

LOA 

1 , . »E  ov 

1 machine  which  SENT  HEADER 

3« 

0 0?  1 5 

• 0300415- 

LOA 

?, SV^CA 

3*; 

0021b 

' 0 b ? 0 0 b 

or)R 

0 » MC  AT 

3o 

O0?l  7 

' ObSOn*. 

!}'J  A 

1 # MC  A T 

37 

O0??0 

•07310b 

mrs 

p.mc.at 

3P 

oo??i 

' Ob  3 b 0 b 

S 5 P 0 N MCAT 

3<> 

on??? 

•00(1777 

.IMP 

. - l 

(1  o 

0 0 >2  3 

•03O03>- 

LOA 

2, ,T*6 

(i  1 

00??41 

' OObOu  7- 

JSP 

i>.  TCNSV 

<i/ 

00??5 

'00073b 

JMP 

LISN? 

1 NO,  0(3  pack  TA  LISTEN 

u3 

00??b 

•0O04101  QI2» 

.Imp 

. ♦ 1 

d d 

00??7 

' O?5007 

LO* 

1,7,? 

1 TAKE  QuaDRanI  INDICATOR 

iiS 

nn?3n 

' 0 ? o 0 00 - 

LOA 

0,CMC A 

41b 

pn?3i 

• 1 Obii  Ou 

SJB 

0,1, S7P 

u 7 

on?3? 

• 0 0 0 41  n o 

JMP 

, i quadrant  InOICaTOP  IS  bRONG 

u R 

00?33 

' 0 i Oftftu- 

ISZ 

MOKO 

(JO 

i set  up 

RECEIVE 

EDR  DATA  foam  PIM 

50 

00?34i 

’ 0?i on? 

LOa 

0,2,2 

J TAKE  WDRO  COUNT  FROM  MFADER 

BLOCK 

51 

on?3S 

' 0?u01 ?- 

LOa 

1 ,P50on 

1 TEST  INCOMING  WARD  COUNT 

5? 

o n?3b 

' i 07000 

ADO 

0,1 

53 

0 0 ? 3 7 

' 12510? 

movl 

1 , 1 ,szc 

S 41 

O0?4i0 

• 02001  3- 

LOA 

0 , M5O00 

SR 

00?4J  1 

' 04l?0?0- 

STA 

0 , <j*  . C T R 1 

1 PUT  IN  CANCEL ' s TAHLF  1 

-OR 0 COUNT 

5b 

O0?41? 

• 0300(13- 

LOA 

?,M? 

57 

0 0 ?d  3 

• 1 413000 

ADD 

2,0 

5fl 

0 0 ? d 4i 

•0?4ip35- 

LOA 

1 , , P I M A 0 

J TAKE  PIM  DATA  ADDRESS 

5Q 

0 0 ?41S 

• 0 41bO  1 b- 

STA 

l,?.TP|An  t PUT  IN  CANCEL’S  TAPLE  1 0 A T A ADDRESS 
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00ns  D C a * 3 

01 

00?u* 

0 ?a  nu  ?- 

LOA  1..PJMS 

0? 

00?47 

06?0  0 7 

nop  o,mcap 

05 

oo?so 

06S1 07 

00*S  1,*CAP 

pa 

00?5 1 

030007- 

LOA  3..PEPY 

OS 

on?s? 

1 o?aoo 

S'iP  0,0 

Cfr 

00?S3 

Oa 1 a 0 3 

STA  0,3.3  t HFAOEM  is  ACCFPTARLE 

07 

0«?5a 

0?001 1 - 

TPOYPjLOA  0,MS  t TPANSMIT  peaoy  to  pi* 

OR 

00?SS 

O?aoo7- 

LOA  1..PEHY 

OP 

00?S6 

030n?u- 

LOA  ? . P*C  A 

10 

00?S7 

06?006 

OOP  0 , MC  A T 

1 1 

00P60 

O6S0  n 6 

00 A l.HCAT 

1 ? 

00?61 

073106 

ones  ?,^cat 

1 3 

on?6? 

063606 

SKPON  mCat 

1 u 

00?63 

000777 

HP  .-1 

1*1 

00?6a 

030n?7- 

LOA  ?,.TP? 

1 6 

00P6S 

0 0 6 0 a 7- 

JSP  «* . T PK  S V 

1 7 

0 0 ?66 

063*07 

SKPPN  ^ C A P 

1 R 

0n?h7 

000777 

IMP  .-1 

1 o 

0 0?7  0 

006006- 

ISP  i.PfVSY 

?o 

?1 

00?7  1 

03000?- 

i CHECY  That  Tmjs  TS  a Oata  «lOCk 

LOA  ?,.PIMS 

?? 

00?7? 

OPSnoo 

LOA  1,0,? 

?3 

C0P73 

070037- 

LOA  3 , 0 T t OF 

?a 

00?7u 

1 36000 

SOP  1 , 3 » S Z P 

?* 

00?7S 

OOOono 

.HP  . 1 nQOMG  RlpC*  POLLO*FO  PI*  HFADEP 

?6 

00?76 

1 o?aoo 

» JP  0,0 

?7 

00?77 

000003- 

STA  O.FNTMY 

?H 

00300 

0 a 0 r>  0 q - 

STA  O.hOPH 

?« 

0030J 

00*m  a- 

ISP  3.CNCLS  1 CAll  STAP  CAMCELLATJOM 

PPijT  IMF 

30 

0030? 

030036- 

LOA  ?,.PFfhO 

31 

00303 

0?0OOS- 

LOA  O.HOrPE 

3? 

n 0 3 0 a 

001 0O0 

STA  0,0,? 

3? 

0030S 

npnnoo- 

LOA  0 , C MC  A 

3a 

00306 

001001 

STA  0,1,? 

3* 

00  3 0 7 

0??n?3- 

LOA  n,^.rTLHP 

36 

37 

00310 

1 01 1 ?a 

1 O0JRLR  CTlKP  VAQIAPLF 

HOvZL  0,0, S7P 

3 P 

0031  1 

1 noooo 

NR&  0,0 

3« 

0031  ? 

00100? 

STA  0,?,? 

an 

0031  3 

030030- 

LOA  3 , . p I *ho 

a i 

0031  U 

0?1 00? 

LOA  0 , ? , 3 I -*OPP  COUNT  OF  PJM  OATA 

a ? 

0031  S 

001000 

STA  0 , a , ? 

a 3 

00316 

0?1 aos 

LOA  0 , S , 3 J PPAMf  ft  OP  PT*  OATA 

au 

0031  7 

00 1 AOS 

STA  0,5,? 

us 

0 n 3?0 

0? 1 006 

LOA  0,6,3 

a* 

0 0 3?  1 

001 006 

STA  0.6,? 

a 7 

00  3?? 

03000?- 

LOA  3 , . P I *h0 

U* 

0 0 3?3 

n?i ao? 

L )A  n , ? , 3 ; - „OPP  COUNT  PF  r>T*  Pata 

UQ 

003?a 

Oo 1 01 0 

STA  0,10,? 

SO 

0 0 3?S 

0?1 aos 

LOA  0,5,3 

SI 

003?6 

001011 

STA  0,11,? 

s? 

0 0 3?7 

0?1 a06 

LOA  0.6,3 

S3 

00330 

O0101? 

STA  0,1?,? 

s« 

0033  1 

0? 1 ai 0 

LOi  0,10,7  t OISK  ADDPFSS  PO  TNTFP  OR 

OIM 

RR 

00  33? 

001013 

STA  0,13.? 

5 6 

00333 

1 o?ooo 

SUR  0,0 

s 7 

0033a 

0O1 0 1 0 

STA  0,ia,? 

5R 

0 0 3 3S 

oonis 

STA  0,1S,? 

s<? 

00336 

001016 

STA  0,16,? 
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o?nnn  i - 
o?uo3f>- 

0 S0O?5- 
06?no6 

065006 

P731 

063*10*1 

000777 

030030' 

006007' 

0R?0??- 
10  1 IPO 

1 OOUOO 

0 3 0 0 u V 

1 03060 

0 ?ti  0 1 *< 

1 U7000 

0300?^' 

06?0flt> 

06S0O6 

073106 
063606 
000777 
O3O031' 
OOfenu  7' 


0006  PC**3 

01  00337' 0U1OJ7 

0? 

03  003ao 

00  00301 

05  003o? 

06  00303 

07  00 3o a 
0*  003uS 
09  00306 

00307 

oo  3*0 

1?  00351 

1 3 

1 a 0 0 3 5? 

\<  O03S3 

16  0 0 3SU 

17  003*5 

16  00356 
1«  003*-7 
?0  00360 
?!  00361 

??  0036? 

? 3 00363 
?ti  00360 
?F  0036* 

? 6 00366 

? 7 00367 
?6  00370 

?o 

30 

31 
3? 

33 

30  00371 ' 0??0?3* 

35  0037? ' 101 ons 

36  00373 ' 0OOuO7 

37  00370 ' 0300 36- 

3*  0037* ' 0?006O. 

30  00376 ' O0?0?3. 

oo  00377 ' 1 01 1 ?0 

til  OOtiOO'iOOtiOO 
ti?  OOtiO i • oci oo? 

a 3 ooon? ' o?ooo 1 • 

Uti  0Oti03 ' 0?U036« 

tj*  nooou ' o3nos?« 

ti  6 0 0 0 0 5 1 06?006 

ti  7 00u06'065006 
tie  00/107*073106 
U9 

*0  00«10'060?07 
M 0OU1 1 * OP 0 0 1 1 • 
5?  00 ti 1 ? * P?tiP55< 
*3  00«l3*06?OO7 
*ti  OOOlti'0651 07 
5S  OOtilS'063606 
*6  00«1 6*  000777 
57  OOtil 7*030053' 
se  00O?0 ' 0060ti7< 
*9  00ti?i • 063607 


ST*  0,17,? 

; TRANSMIT  SFCh  mFAOFR  TO  RFC*n 
TOFCHtLOA  0 , M 1 6 

IDA  K.RFCHO 
LO * ?,ohC* 

DOR  0,«C*T 
OOA  1 , **C  * T 
DOCS  ?,MCAT 
SKPON  MC  A T 
J M R . - 1 
L 0 A ?,.T»3 
> JSP  al.TRNSV 

} TRANSMIT  LIST  OF  i.FAkFRS 
TRFCOsLDA  0.3.CTLKW 
M.1V7L  0,0 

neg  n,o 

IDA  ? , M ? 

ADO  ?,0 
L D A 1 ,,LM 
ADO  ?,1 
L D A ? , PMC  A 
DOB  0 , MC  AT 
nn*  1 , **f  A T 
OOCS  ? # M C A T 
SKRON  Mf*T 
JMP  .-1 
LOA  ?,.TRti 
JS«  $.T»NSV 

TRAN*MIT  RFC*  MF  A OF  R to  TOArtf  INITIATION  “AChInF 
IF  LFAKfR  GvF  RFLO*  INDICATOR  IS  SFT,  SFNO  ONLY 
9 1 Y , Y P i I «S  TO  TRACK  INITIATION  “AChTN*.  T h T S 
WILL  FLI^InaTF  TwF  L**T  Q x,y  PAIRS  *m!Ch  arf  a 
LlNF  S I mjjl  A IF  O FOR  DISPLAY  PURPOSES. 

LOA  0,*.L*OVF 

IS  LFAKFO  Ovf»FlO-  COintfR  SFT? 

NO  - PPOCFFO 
LOA  ? , .RFC  H0  > VFS  - SFT  I tP  TO  TRANSMIT  ONLY 

L D A 0 , 0 R 1 I 91  Y,Y  PAIRS 

STA  P,S>.CTLKR 

*Ov7L  0,0 
N£G  o,n 
STA  0,?,? 

TTTHILOA  0,MJ6 

LDa  l,,»€CWO 
L D A ? , T MC  A 
DOB  0 , UC  * T 
•DO  A 1 , Mf  A T 

ones  ?,mcat 

J SFT  IJP  RFCFTVF  FOR  ACKNO-LFOGF  FROM  TRAC*  INITIATION 

Nine  MCAR 

LOA  0,MS 
LOA  l , , RO Y 1 
DOR  O.MCAR 
OOAS  1»MC*R 
SKPON  HCAT 
JMR  .-1 
LOA  ?,.T»7 
J$R  $.I»N$V 
C K 9 C V : S < p D N “CAR 


MOV  0,0, SNR 
JMP  TTIM 
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0007  r>C*M5 

n 1 

00£1??  ' 

000777 

IMP  .-1 

0? 

0 0 Cl  p 3 1 

00600*- 

JSR  *.PCVSV 

03 

00£i?cj  • 

0 30  OSS  - 

L7*  P..R0Y1 

nci 

n o ci  ?f  • 

0?l ono 

LOA  0,0,? 

t TEST  CONTENTS  of  RF0Y1  BLOCK  FOR 

OF 

ooapfe* 

0POOF6- 

L'^A  1,ROC0F 

1 COPRFCT  CONTFNT* 

** 

0 0 £1  ?7  ' 

1 0 6 0 0 S 

SUB  0.1, SNR 

07 

o nci3n  • 

000071 

jmp  fKAon 

t CONTENTS  TS  CORRECT  - CHECK  mc A ADORFSS 

OF 

on u3i  • 

0?o  0 OF* 

LOa  1,hOCDF 

1 CONTFNTS  IS  NOT  CORRECT  - IS  IT  mFAOFR? 

no 

nociT?' 

10*000 

F IP  0,1  , F 2 P 

1 0 

nn£i33' 

0*3077 

h*LT 

t NOT  mfaofp  OR  ready  block  - ILLEGAL 

! 1 

on  <i 3u ' 

030007- 

LO a 3,.RfOY 

1 YES  - IT  IS  hFAOER 

1 ? 

00£1?F  ' 

1 o?s?n 

SUBZL  0,0 

f NOT  ACCEPTABLE  COOF  In  RFAOy  BLOCK 

1 3 

onu3* ' 

00  1 £10  3 

STA  0,3,3 

ia 

00U37 ' 

n?i on i 

LOA  0.1, P 

IF 

00£i£10  ' 

OciOOOF- 

STA  O.SV^CA 

1 SAVE  MCA  AOORFSS  OF  WRONG  marine 

1 * 

nnuu i * 

0?00l  1 -TwfiTI  !LOa  0,«5 

1 7 

noun? ' 

0?O0O7- 

LPA  1,.PF0Y 

1 F 

OOU03' 

03000s- 

Ln  A ?,SVMCA 

1 0 

Onucia  ' 

o*pn  0* 

00*  0,MCAT 

t TRANSMIT  not  ACCFRTABLF  ready  BLOCK 

PC 

0 0 a £1  F 1 

n*Soo* 

Iti*  1 , mc  AT 

t TO  That  machine 

?1 

on ucj*  ' 

07310* 

TOCS  P,MCAT 

?? 

nntiu7  • 

n*o?07 

vine  mcap 

l LISTFN  FOP  RFOYi  ACKNOwLFOGF  AGAIN 

?3 

oousn « 

0?nn  1 1 - 

UDA  0 , MF 

?ti 

nooFi • 

0?OOSS- 

L04  1 , ,P0V1 

?s 

onus? • 

0 *?0  0 7 

OOP  0,MCAP 

?* 

0 0 £l  S 3 * 

0*5107 

TOAS  1,MC*M 

?7 

0 0 £1  SCI  ' 

C*3*n* 

SKPP*  «C*T 

1 WATT  for  TRANSMIT  to  pf  oone 

?* 

nnoss ' 

000777 

HP  .-1 

?R 

0 0 ciS 0 ' 

030OS7* 

10A  ?,.T«0 

30 

00OF7 ' 

00*0ci7- 

JSP  rtl.lPMSV 

31 

0 00  *0  ' 

0 0 0 7 0 1 

JMP  C*»CV 

: C MFC K RFCFIVER  OONE  3 CONTENTS  OF  RFOYI 

3? 

ooom  ' 

0P1001  CF4D0 

:LOA  0. 1 , P 

33 

nnu*p ' 

OPuOSP- 

LOA  1,TMC4 

3<J 

000*3 ' 

1 0*0  00 

S»JP  0.1,  F7« 

3* 

000*0 ' 

0*3077 

MAL  T 

1 RE  A 0 Y REPLY  FODM  WRONG  MACHINE 

3* 

0 ncj*s  * 

CPI  003 

LOA  0,3, P 

: IS  HFAOFW  ACCFRTABLF  TO  TRKTN? 

77 

nnci**  ' 

1 0 1 0 0 '1 

MOV  0,0. F?P 

3P 

000*7 ' 

00071 3 

IMP  HI* 

3«? 

i SEsM  LE*kFRS  to 

TRk  In 

ci  0 

OOo70  • 

0??n?3-TTIOt 

LOA  0.3.CTLKW 

o 1 

00071 ' 

1 on  po 

MOVZL  0,0 

u? 

noo  7? 1 

1 oooon 

NEG  0,0 

£J3 

0 0 o 7 3 ' 

070  0£*  3- 

LOA 

CJ  Cl 

nnu7o ' 

1 07000 

a r>o  ?,n 

Ci* 

nnci7S  1 

0 Pci  0 1 S • 

LOA  1 # . L<  1 

Ut 

0no7*  ' 

107000 

ado  ?,i 

£17 

00077  ' 

0 30  0 F >- 

LOA  ? , TMC  A 

ci  F 

0 OSQO  * 

0 *po  0* 

TOP  0 , MC  A T 

Cl  Q 

noso 1 ' 

0 * F 0 0 * 

on  a 1 , mc  a r 

fo 

OOFO?' 

07  7 1 0*> 

•TOC  S P , MC  AT 

FI 

0 0 F 0 3 ' 

063*0* 

S-tPpN  M C A T 

F? 

Oosno ' 

000777 

JMP  .-1 

F3 

oosos ' 

03O0SU- 

LOA  P..TPA 

bu 

ooso* • 

00*007- 

JSR  <? , TRSS v 

F«5 

00S07 ' 

OOPOoO- 

TMp  i.L.FNl 

S* 

OOFt  o ' 

1 00007  R E 0 Y ! 

-3?76F.  t 

block  to  transmit  TO  0 1 m 3 PIM 

F7 

0 0 F 1 1 ' 

O3OO00 

030000 

SP 

OOF1 ?' 

noooon 

1 

5° 

0 0 F 1 3 1 

ooooni 

0 

oooa  oc*m7 

nj  nnsici'nnonno  n 

nftonns  RFOyi:  .blk  5 i block  Fpp  RECEIVING  messages  fpqm  track  I NT  t T a T I ON  machine 

03  noon?1)  rfchO:  .rl**  ?n 

nci  onncm  niMHi;  .rlk  ?0 

of  ooonpn  pimho*  .blk  ?n 

n*  nnnono*  .end  ocam^ 


118 


oooq 

nc*"S 

c*  *r>r> 

mooum ' 

7/07 

7/  XP 

CK»C  V 

uooupi * 

6/SO 

7/  X 1 

CMC  A 

coonoo- 

1/IP 

2/P3 

X/P3 

u/as 

S/X3 

c^cls 

ooon  i ti  -x 

1 /pa 

CTL^H 

OOOOPP-X 

i /xo 

CTTM 

OOOOPO-* 

1 /pa 

cttpp 

noonpi -x 

1 /po 

DC  amx 

connon ' 

a/oa 

*/0h 

r>iHwn 

OOOSaP • 

1 / 1 a 

A/oa 

dmc* 

n onn  06- 

t / 1 0 

x/ox 

X/a6 

o t c n f 

000017- 

1 / U X 

a/01 

S/PX 

FnTpy 

oqoo  ox- 

1 /IS 

p/10 

a /Ou 

S/P7 

wrcnE 

oonnns- 

1/17 

P/ss 

a/  1 0 

S/X1 

7/OA 

HfjPD 

OOOOOa- 

1 /16 

1 /a  A 

P/XP 

3/Ph 

a/Ob 

a /a  a 

S/PA 

l ISM 

0 0 0 n a a » 

1 / 41  41 

P/aa 

P/S7 

X/PO 

l 15* ? 

r n ft  t » i • 

u/0*i 

U/P1 

a/ap 

l>  i 

onoois-* 

1 /*s 

LKPvF 

0 0 00  PI -X 

1 /XI 

**  1 6 

oopoo 1 - 

1/1  * 

P/aS 

U/OQ 

6/03 

6/ax 

*p 

r o p o a x - 

1 /U7 

1/  Xo 

a/S6 

6/  1 7 

7/u  X 

MS 

oooo » 1 - 

1 /PI 

X/  1 0 

3/a  a 

u/XP 

S/07 

6/S  1 

7/16 

7/PX 

•«soon 

f oon  1 x- 

1 /PX 

X/3P 

u/Sa 

mCImk 

onooso- 

1 / SP 

P/Pl 

psooo 

OOOOIP- 

1 /pp 

3/1  1 

X/PO 

a/Sl 

pot 

OOOOAO- 

5/ OP 

6/XA 

P 1 “mD 

0 0 0 S6  P ’ 

1 /<J0 

A/OS 

PMC  A 

OOOOpa- 

t /XP 

a/PS 

S/l)0 

01  1 

COOt  07 • 

x/os 

X/P1 

OTP 

000PP6 ' 

U/P7 

a /a  X 

Pf  VSV 

0oooa*-< 

1 /SO 

PPCrtF 

0 00  os 

1 /s* 

7 / OS 

RFC  WD 

OOOSPP ' 

1 /a? 

A/OX 

RFOY 

OOOS 1 0 ' 

1/1* 

7/S* 

p f r>  v i 

0000 1 S • 

1 /S  7 

A/Op 

RF  SF  T 

coropK* 

P/PS 

x/op 

a/Pa 

PmC  A 

0 0 00  PS- 

1 /XX 

6/OS 

6/PI 

s v*C  * 

00  o o 41  s • 

1 /aR 

1/06 

1/  1 P 

U/PA 

a / Xa 

7/1  S 

7/1  A 

TP  1 AD 

0000 1 A-X 

1 /Po 

TPPAP 

C0001  7 - x 

1 /P7 

T PC  * 

Coon  sp- 

1 /Su 

6 / as 

7/  3 X 

7/U7 

TNpn 

00007a ' 

1 /po 

X/10 

T ^f.P 

ooop 1 X • 

1 / X* 

u/XP 

tmgt  r 

OOOUU 1 ' 

1 /SR 

7/16 

TPHyO 

coot  xs * 

1 /XU 

3/a  a 

T Pp  Y p 

OOOPSa ' 

1 / is 

s/07 

T RFC  0 

OOOXSP' 

1 / X 7 

6/  i a 

TRFfM 

000  XaO ' 

1 / in 

6/OX 

TP6SV 

O0OOU7-* 

1 /SI 

T T I r> 

ooou  70 ' 

1 /S6 

7/ao 

T T IN 

nooanp • 

1 /ss 

b/Xb 

6/a  X 

7/XA 

.CNCL 

toon i u- 

1 /pa 

s/po 

. r tr  i 

00OOP0- 

1 /PA 

a/ss 

.CTRP 

C00OP1- 

!/po 

x/xx 

.C  Tl* 

ooonpp- 

1 /xn 

S/XS 

6/1  a 

6 / X 0 

7 /a  0 

.MM  A 

C o 0 0 3 X - 

1 /IP 

2/10 

X/lb 

.timh 

O00O03- 

1/10 

p/a6 

P/SX 

S / a 7 

.DIMS 

0 0 00  u 1 - 

1 /as 

2/07 

x / 3A 

X/SA 

. mPPD 

OOOnua- 

1 /a« 

.LX  1 

C0001S- 

1 /PS 

6/10 

7/aS 
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on  in 


L KOV 

00oo?3- 

1/31 

0/34 

1 S^l 

oooouo- 

1/44 

7/SS 

KM4X 

000051- 

1/53 

2/05 

P I M 4 

000035- 

1 /ai 

2/lb 

4 / 5 A 

PIMM 

000034- 

i /ao 

4/10 

4/17 

5/40 

P1*S 

oooou?- 

1 /«b 

2/13 

5/01 

5 / ? 1 

.RC*S 

( 1 0 o 0 a h - 

1 /50 

?/5l 

3/5b 

4/15 

5/19 

7/0? 

,Pf)¥  1 

000055- 

1/57 

b/5? 

7/03 

7/?4 

»ECH 

ooooio- 

1 /'J? 

5/30 

b/Oo 

b/37 

b/44 

crny 

000007- 

1/10 

?/1  A 

3/07 

3/1 1 

3/41 

3/45 

4/?9 

4/33 

5/04 

5/OA 

7/1  1 

7/17 

, T H 1 4 

00001b- 

t/?b 

4/59 

TH?i 

000017- 

1/27 

3/37 

T«1 

0000?b- 

1/34 

3/5? 

TP? 

000«?7- 

1 / 35 

5/15 

,TP* 

C0O030- 

1 / lb 

S / 1 1 

, TR4 

000031  - 

1 / 3 7 

b / ? 7 

, TPS 

00001 0- 

1 /?n 

3/1  * 

, T R b 

00003?- 

l /3* 

4/40 

, T P 7 

000053- 

l /5S 

b/57 

, TRA 

000050- 

1 /56 

7/53 

, TWO 

000057- 

1 /5<? 

7/?Q 

, TRVS 

000047- 

1/51 

3/1  9 

3/53 

4/41 

5/lb 

b/l  ? 

b/?P 

b/5P 

7/30 

7/54 
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0001  CMCLS 


01 
02 
03 
Oil 
OS 
0 h 
07 


CNCLSTR34 

. T I TL  CNCLSTP  * STAR  CANCELLATION  POUT  I NE 
.ENT  CNCL S,L*1, TRIAD, TR? AD, CTTR1.CTTP? 
.ENT  CTLKP 
.ENT  L*DVE 

NE*  VERSION  OF S I GNF 0 30  OECEMRER  197U 
CHANGE  to  USE  3a  v POwR  OF  ha  V VALUES 
400E0  13  JANUARY  1 97 S 


Of 

.ZPFL 

09 

ooono 

-oooooo 

CTLKO  J 0 

1 o 

00001 

-000000 

S AVE  t 0 

1 1 

OOOOOl 

LKOVF:  . PL k 1 ; LEAKER  OVERFLOW  INDICATOR 

1? 

00003 

-OOOOOO 

r>vL  ap  : 0 

1 3 

ooooa 

-0  00  0 u 1 

P33: 33. 

U 

.NPEL 

IS 

OOOOOl 

TRIADS  . P L H 1 | 

ADDRESS  OF  TAHLF  1 DATA 

1 h 

OOOOOl 

T M ? AO ! .BLK  1 t 

ADOPFSS  OF  TABLE  ? OATA 

17 

OOOOOl 

C T TP  1 : . P L K 1 } 

r.nuNT  of  tarlf  i data 

1 R 

OOOOOl 

CTTP?!  . P L K J j 

COUNT  CF  TAPLE  ? DATA 

tc 

ooooa 

' oosaas 

• LK 1 A0:LK1 

?o 

OOOQR 

1 1 77700 

Hhiij  -ha. 

?1 

o 0 0 Oh 

•OOOOOO 

CTPC:  o 

?? 

00007 

' ooooa? 

P3a:  3a. 

?3 

00010 

’00030? 

' .YOCTrVOCT 

?U 

0001  1 

• 00030S 

' . P P v 1 ;PPVV 1 

?R 

0001  ? 

• 00030h 

' . PPV?  JPPVY? 

?h 

0001  3 

• ooooo? 

. p?:  ? 

?7 

ooo  l a 

' ooooo  3- . DVL 1 cDVLAR 

?P 

0001S 

' OOOP7 1 

' .CTWRtCTP 

?9 

000  1 h 

• 000?73 

' . C T p 1 :C  TPi 

30 

0001  7 

' OOOSSa 

' .LKOmjLEkon 

31 

onopo 

’ 1 77h3u 

mi 00*-i 00. 

*? 

ooo?t 

' OSOOOI « 

•CnCL  S : ST  A 3,SAVF 

33 

0 0 0?? 

' 1 ?hOOO 

AOC  1.1  t 

-1 

3 u 

0 0 0?  3 

' 0?0  7SS 

LOA  0. TRIAD 

3S 

000?a 

' 1 ?3000 

a on  i.o 

3h 

0O0?S 

' Oaoo?o 

STA  0,?0,0 

1 PLACE  TAPI.F  1 A OORE  S s IN 

AIJTO 

37 

i I NCPFmEnt I NG  LOCATION  ?0 

3P 

000?h 

' 0?07S3 

LOA  0,TH?AD 

30 

0 00  ? 7 

’ 1 P30OO 

AOO  1.0 

ao 

00030 

• o a o o ? i 

STA  0 , ? 1 , 0 

t PLACE  table  ? AOOPESS  IN 

AUTO 

ui 

t INCREMENTING  LOCATION  ?1 

a? 

0003 1 

' 0 ?0  7 S 3 

LOA  O.L«lAn 

t PLACE  LEAK  LIST  ADDRESS 

IN  AUTO 

a 3 

l Incrementing  LOCATION  ?? 

au 

0003? 

' 1 P 30  0 0 

AOO  1,0 

13 

00033 

• ouoo?? 

STA  0,??,0 

Uf 

0003U 

1 1 ?hUOO 

S- J«  1,1 

a7 

0003S 

’ 0ah7S3 

STA  J , ? . YOC  T 

; o to  y octant 

ilh 

0 00  3h 

• 0«n7S3 

STA  1,5. OP Y 1 

. 1 0 TO  PREVIOUS  V 1 VALUE 

U 9 

00037 

' 0U47S3 

STA  1.3. PRY? 

l 0 TO  PREVIOUS  Y?  VALUE 

SO 

0O0U0 

' OUUOOO. 

• STA  1,  CTLKP 

l 0 Tn  LE * K £P  COUNT 

M 

0 00  a l 

' oaooo?' 

STA  l. LKOVF 

i o to  leaker  overflow  indicator 

S? 

ooou? 

' o?a7si 

LOA  1,.P? 

53 

00003 

' Oah7Sl 

STA  1 , 5. OVL 1 

l ? TO  COUNTER  OF  OVERLAPPED 

*u 

t X.Y  COOROINATFS 

SB 

J TEST  TABLE  1 A 

TABLE  ? COUNTEPS 

S 6 
S 7 

se 

SQ 


IF  TABLE  ? COUNTsO.  EXIT 

IF  TABLE  ? COUNT  IS  NOT  FOU*L  TO  0 

ANO  TABLE  1 COUNT  s 0.  TPANSFEP  ALL 
TABLE  ? VALUES  TO  LEAK  LIST  ANO  EXIT 
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ni 

OOOau ' 020717 

LOA 

O.CTTR? 

n? 

000a5* 101005 

MOV 

0,0, SNR 

Cl 

ooouft ■ ooi ano 

JMP 

0,1 

OU 

00007 ' 03075 1 

LOA 

2 , N 1 0 0 

05 

00050 ' 050000- 

STA 

2 » CTLKR 

Oft 

00051 ' 020711 

LOA 

1 , C T T R 1 

07 

00052 ' 125005 

MOV 

1,1, SNR 

ob 

00051 ' ooouoa 

J HP 

TRNFR 

0 9 

00054 ' 0Uft7a 1 

STA 

1 ,3.CTRR 

1 U 

00055*  0«27ol 

STA 

0.9.CTP1 

1 1 

0 on  5ft « oooai  7 

JHp 

CLRL  1 

l? 

00057 ' 0U0727 

TPNER 

•STA 

O.CTRC 

13 

OOOftO  * 022021 

LOA 

0 , i»?l , 0 

1*» 

OOOftl ' 0a?022 

STA 

0 , *2? , 0 

15 

000ft? ' 010000- 

IS7 

CTLKR 

1 b 

OOOftl ' 000402 

JMP 

.♦2 

17 

OOOftu • 00?711 

JMP 

2.L50N 

1ft 

00065' 010721 

I S 7 

CTRC 

IQ 

OOOftft  * 00077? 

IMP 

.-ft 

?o 

0 00ft7  ' il?0000- 

LOA 

0, CTLKR 

21 

00070 ' 0 2 « 7 1 0 

LOA 

1 , Ml  00 

i '2 

00071  ' 1 241*00 

vEG 

1 , 1 

?1 

00072' 121000 

A 00 

1 ,0 

2u 

00071 ' ouoooo- 

STA 

0, CTLKR 

25 

00074 '001400 

JMP 

0,1 

2b 

; fill  ft«  ftr  ia  a 

2 7 

} REPRESENTATIVE 

?ft 

; clear  the  ft!*  RY 

2° 

00075 '0207 1 0 

CLRL1 SLOA 

0,  “ft** 

SO 

0007ft' 0U0710 

STA 

O.CTRC 

11 

00077' 01U71 0 

LOA 

l.Pli* 

12 

00100 ' 1 2ft4  00 

SU5 

1 , 1 

11 

00101 ' 0105ft? 

LOA 

?, ROMAO 

1 a 

O010?' 045000 

LOOP! 

STA 

1,0,2 

15 

0010*' 045001 

STA 

1.1,2 

1ft 

0 0 1 0 A4  ' 0U500? 

STA 

1,2,2 

17 

001  05  • 01*5001 

STA 

1,1,2 

1ft 

001  Oft  ' 0*15004 

STA 

1 ,**,? 

1R 

001  07  *0**5005 

STA 

1,5,2 

uo 

00110 ' 04500ft 

STA 

l ,ft,2 

1*1 

00111' 0H5007 

STA 

1,7,? 

a? 

001  1 ?'  01*5010 

STA 

1,10,2 

<il 

00  1 1 1 * 0i*50  1 1 

STA 

1,11,2 

UU 

001 1 u ' 0U501 2 

STA 

1 , 12,2 

u5 

001  15'0u50l * 

STA 

1,11,? 

aft 

001  1 ft  ' 0450 1 4 

STA 

I , 14,? 

AI  7 

00  1 17 ' 01*5015 

STA 

1,15,? 

aft 

00120 ' 01*501  ft 

STA 

1, 1ft, 2 

U9 

0 ni  ?i  ' 01*501  7 

STA 

1,17,2 

50 

on  i ??  • o**50?o 

STA 

1,20,2 

51 

ooi  21*  01*5021 

STA 

1 .21 ,2 

5 2 

00  1?**'  0 **502? 

STA 

1,22,2 

M 

00  1?5*  0**50?1 

STA 

1,21.2 

5(1 

on  i ?ft  ' oa502** 

STA 

1 ,2a, 2 

S5 

00 1 ?7 ' 0U5025 

STA 

1 »?5»? 

5ft 

00  1 30'  0 **5 02ft 

STA 

1 ,2ft. 2 

97 

001 11  * 0U5027 

STA 

1.27,? 

5ft 

0011?'  0**50!0 

STA 

1,10,2 

5Q 

001  11  '01*5011 

STA 

1,11,2 

» C T T *5 1 
l CTTR? 


value 

VALUE 


51T  PATTERNS 
Y PAIR  IM  TAPLE  1 
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00(H  CNCLS 


01 

ooi  34 

' 0450  3? 

ST*  1,3?.? 

o? 

00135 

' 04S033 

ST*  1,33,? 

n 3 

00  1 36 

'04503a 

ST*  1.34.? 

04 

00137 

' 04503S 

ST*  1,35.? 

ns 

00140 

'045036 

ST*  1,36,? 

06 

OOJUl 

' 045037 

ST*  1,37.? 

0? 

oou? 

'045040 

ST*  1,40,? 

OF 

00  143 

•045041 

ST*  1,41,? 

09 

00  i 44 

' 173000 

*00  3.? 

1 0 

00145 

'010641 

1SZ  CTRC 

I 1 

00  146 

• QO0734 

.1  HP  LOOP 

1 ? 

00  147 

' OX60?0 

LOOP  1 ! L 0*  3,5>?O,0  1 TABLE  1 X VALUE 

1 3 

00150 

» (>??0?0 

LOA  0,?P0,0  l tahle  1 Y VALUE 

1 a 

00151 

' 0 ? 4 5 3 4 

LOA  1 , PR V Y 1 

IS 

0015? 

•106405 

SIR  0. 1 ,SNR 

1 6 

00  153 

'000416 

JMP  S*HM 

1 7 

00154 

' 0?451 3 

LOA  1 , m*sk  3 

10 

001S5 

' 1 075?O 

A NO  Z L 0,1 

1 o 

00156 

' 1PS100 

HOVL  1,1 

20 

00157 

' i ?s i oo 

MOVL  1,1 

?1 

00160 

' 1 ?S  30  0 

HOVS  1,1 

?? 

00161 

' 0305?! 

LO*  ? , YOC  T 

?3 

00  1 6? 

' 1 3?405 

SUP  1 , ? , S NR 

?a 

00163 

•00040? 

J*P  CONTI 

?s 
?6 
? 7 
?F 
?R 

30 

31 
3? 

00  164 

' oo?s?s 

1 OCTANT  has  CHAMOEO 

1 KEEP  T P A C K OF  HO*  MANY  VALUES  IN  NEXT  OCTANT  H A V F 
1 Y a 0 *N0  YS1.  FILL  PIT  PATTERN  MATRIX  WITH  THESE  X,Y 
1 PAIRS.  SUBTRACT  * OF  X*Y  VALUES  AOVANCFO  INTO  NFxT 
J OCTANT  and  GO  to  LOOP?  FOR  CANCELLATION 
1 THE  LOGIC  FOR  this  mas  BEFn  mOvFO  TO  highfr  CORE 
I DUE  TO  AOOPESSTNG  CONSIOFRA T IONS. 

Jmp  i} . S P F C l 

33 

00  1 6 S 

' 0U05?0 

CONTIiSTA  O.PRVYI 

34 

00  1 66 

' 030S0? 

LO*  ? , M A SK 4 

3* 

00167 

• 1 1 3uO0 

ANO  0,? 

36 

00  170 

' O50S07 

STA  ? , Y 1 I Y 1 VALllF 

37 

00171 

' 0 ? 4 4 7 S 

SAMY 1 J loa  1 .mask? 

3* 

0017? 

' 167400 

ANO  3,1 

3 9 

00  173 

' 044510 

STA  1 , P I T X 1 

40 

00  174 

' 0?447 l 

LOA  l , M A SK  1 

4 1 

001  75 

' 1 6 7S?0 

ANOZL  3.1 

a? 

00176 

* 1?S100 

HOVL  1.1 

43 

00177 

' 1 PS  1 00 

hOVL  1.1 

4 4 

OO?00 

' 1PS100 

NOVL  1.1 

41  5 

00?01 

• 1 ?5  3 0 0 

MOVS  1,1 

46 

00?0? 

'000401 

JMP  . ♦ I 

47 

4F 

0 0 ?0  3 

• 034461 

1 A C 1 CONTAINS  xi  COORDINATE 

LOA  3.STRA0  1 AC  3 CONTAINS  ADORFSS  OF  STAR  TABLE 

41 9 

0 0 ? 0 4 

' 0 30473 

LOA  ? , Y 1 1 AC?  CONTAINS  STAR  T A PLF  OFFSET  BY  Y1 

50 

oo?os 

'000401 

JMP  . ♦ 1 

SI 

00?06 

' 173000 

AOO  3,? 

s? 

0 0 ? 0 7 

' 0?1 000 

LOA  0,0,? 

S3 

00?!0 

' 1 ? 30  0 0 

a on  1,0 

S4 

00?1  1 

•000401 

JMP  , ♦ 1 

ss 

00?1? 

' 0 ? 4 4 6 ? 

LOA  1.PT1A0 

56 

00?1  3 

'030470 

LOA  ? , B I T X 1 

57 

0 0 ? 1 4 

•034456 

LOA  3.HWERF 

5F 

0 0?  1 5 

' 000401 

JMP  .M 

S* 

0 0 ? 1 6 

' 1S70O0 

AOO  ? , 3 
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OOOu  C Mf L S 

ni  on?i7*oooaoi 
op  ooppo'no7aon 
03  no??t • ooouai 
ou  onp?p'oioaa7 
oft  oo??3 ' ooooo? 
oh  oo??a'oooann 
07  nopps'oiouua 
Oft  00?pft'0007?l 
og 


! 


IMP  .♦! 

JSP  «n , 3 
jmp  . ♦ i 
ISZ  CTR 
Thp  .♦? 

jhp  . ; ono  • of  *oros 

I S 7 c TP 
JMP  10OP1 

START  OE  C * NCFLL  * T I fin 


I 0 00PP7  * 0 3ft0? 1 LnnPPjLO*  3,«?1,0 

II  O0P30 ' 0PPQP1 
ip  ooP3i • rpaass 
1 3 0OP3P ' 1 OftaOft 
U 00P*3 ' C00S1 0 
1*»  00?3a  ' 0?0U33 
lft  oo?3ft* i 07ft?o 
1 7 0 0P3fe 1 1PS100 
1 ft  0 OP  37 ' 1 PftlOO 
1 0 OOPUO • I P5300 
PO  00PU1 ' 030UU1 
Pi  00PUPM3Pa0S 
pp  oopu3 ' oooaftS 
P3 


ta«lf  p 

TAPLF  P 


value 

VALUE 


Pa 

PF 

Pft 

P7 

Pft 

?o 

30 


LOA  0,??1,0 
LH A 1,PPVV? 

S »F  0,1.  SNP 
JMP  SAMVP 
L^A  1 , M A S*  3 
AMDZL  0,1 
'OVl  1,1 

movl  l.l 
MOVS  1,1 
LOA  p.vorr 
SUP  t.P.SNP 
JMP  CONT? 

I OC  T AN  T H A ft  CHANGFH  IN  TAKLF  P - CHFCK  TO  SEE 

t IF  v coopoinate  value  * o,  ano  new  ocTAMsPPinp  octant 

t PL- 1.  IF  THAT  IS  THE  CASE,  LET  Y?  VALUE=33 
t A Ni)  DON'T  CHANGE  YflCT.  THIS  "ILL  ALLOT-  FtJP  THE  T«0 
: LINE  UVFPLAP.  "HEN  Y COPPOINATF  VALUE  RFCOHES  >0, 
i Then  ft  A C * that*  IN  LOCATION  pi  Thf  • OF  * , Y CO0POINATES 
i That  have  qFEn  aOvanCEO  STNCF  The  OCTANT  Change 
JPPVYP  HAS  NOT  PFEN  SAVFO  hhfn  octant  Changes  ON  PURPOSE 

; ♦ i 


31 

nopaa 

• Oftau3a 

ST  A 

3.X? 

3? 

oopas 

’ 17ftftP0 

SJ«ZL  3.3 

33 

oopafc 

• 1 7300a 

aoo 

3.P.SZR 

3a 

0 Opa  7 

• o 0 o U U A 

.J  HP 

C Hf»C  T 

3* 

OOPSO 

• 03a  a?1 

LOA 

,3. M ask  a 

3ft 

OOP51 

• 1 1 7U0'4 

and 

0.3.SZR 

37 

O0P5P 

• oonau i 

J HP 

ChDCT 

3ft 

00P53 

' 0PaP03- 

LOA 

1 .OVL*P 

3R 

oo  Pftu 

• i P5aoo 

INC 

1 , 1 

«(• 

00P55 

' 1 pft  a 0 0 

INC 

1 . 1 

a i 

OOPftb 

• oauo  os- 

STA 

1 .OVLAP 

a2 

00Pft7 

' OPOOOU- 

LOA 

0.P33 

u3 

0OPA.0 

• OaouPl 

STA 

0 , YP 

uu 

nopfti 

1 03aut  7 

L D A 

3.  t? 

aft 

OOPftP 

' oooaft 1 

J HP 

S AHYP 

Uft 

0 n Pft  3 

'001 1 P3 ' 

P 0 h a 0 : 

RO" 

1 

a? 

oopfta 

• 0 0 1 0 ft  1 1 

STRA10J 

STABS 

aft 

OOPfeF 

'001 7 ft  0 

has»<i  : 

1 7ft0 

uQ 

OOPftft 

• 00001  7 

mask?: 

1 7 

SO 

0 0Pft7 

' 000740 

mask  3 i 

7an 

ftl 

00?70 

•000037 

m A?Ka • 

37 

Fp 

OOP?  1 

•0000OO 

C TP  t 

o 

ft  3 

00p7? 

• 0 0 ft  3u  3 ' 

" h E P F ? 

JHPLS 

ftu 

0 0 p 7 3 

• oooooo 

c t p i : 

0 

ftft 

00  ?7a 

• 0053P3' 

p T1 A 1 : 

pa  TNI 

5ft 

00275 

•O05aP3 ' 

P T P A 1 1 

PATNp 

ft? 

f)0P7ft 

•OOOOOO 

xi  : 

0 

Hft 

00P77 

•oooooo 

7 l ! 

0 

ftO 

00300 

'OOOOOO 

*P: 

0 
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0005 

01  ooioi 

0?  00302 
O'*  00303 
ou  0030U 

05  0030S 

06  00306 

07  0 0 "*07 
0*  00310 

09  00311 

10  0031? 

11  00313 
1?  00319 
) 3 0031  S 
la  00316 
]S  00317 
1 * 

1 7 
1 B 
1 « 

20 


ocis 

•oooooo 

•oooooo 

•0O0000 
« oooooo 
•OOOOOO 

•oooooo 

•000002 

• 000090 

• 000933 • 

• 00007S 1 

• 09U767 
•030003. 

• 0 30  0? 1 

• 1 03a  00 
•090031 


V?! 

YDCTf 
BIT*1  ! 

0 I T < 3 j 
povrt  j 
op  vv? • 

p?s 

03? ; 

.specljspecl 

.CLR1 JCLPLt 
CHflCTiST* 

LOA 

LO* 


0 

0 

0 

0 

0 

0 

3 

32. 


1 . YOCT 
2.0VL iP 
0,P1 ,o 
SJP  3.0 
STA  0.21.0 

ADJUSTMENT  FOP  fiCT  that  c TO  j has  RFFN 
: INCREMENTED  (DVLAP-?)  Extra  TTMFS 
» This  DTFFFOS  FRO*  lOOOi  OVERLAP  LOGIC,  in  that 
; CONTROL  passes  TO  The  samf  place  (Samy2)  whether 
; values  aoe  overlapped  no  wlThiN  an  octant. 


?1 

OOT20 • 

0207*7 

LOA 

0 , P? 

?? 

00321 • 

1 1 ? 9 0 0 

SUP 

0,2 

? 3 

003?? 1 

029751 

LDA 

1 . C T P 1 

? 9 

00323' 

1 afedOO 

SMB 

2.1 

?s 

00339 • 

099797 

ST  A 

1 . C T R 1 

? 6 

no??9 • 

000901 

JMP 

. *1 

?7 

003?6 • 

ra0003- 

sta 

0 ,ovl  ap 

?P 

0 0 3 ? 7 • 

002763 

JMP 

*.CLR! 

?R 

J THE  FOLLOWING  1 

30 

s LEAKERS 

In  THE 

?i 

00330 • 

030790 

CONTPJLOA 

?,MiSKO 

32 

00331 1 

1 1 3900 

anO 

0.2 

33 

0033? 1 

0 ?9  75  0 

LOA 

1 ,Y0CT 

3a 

00333 • 

1 25005 

MOV 

1,1. SNO 

39 

no?3a • 

000909 

JMP 

f OnT  3 

36 

00335' 

151009 

MOV 

2.2.S7R 

37 

00336 ' 

00090? 

JMP 

CONT3 

3« 

00337 ' 

000995 

JMP 

ENO? 

39 

00390 ' 

090  796 

CONT3!STA 

O.RRvy? 

90 

00391 • 

151900 

INC 

?,? 

91 

0039?' 

050737 

STa 

?,  v? 

9? 

00393  ' 

1 75900 

S A my?  J INC 

3,3 

93 

00399' 

0 ?a  7 ? P 

LOA 

1 .mask? 

99 

00395 1 

167900 

ANO 

?.  1 

a 9 

00396 • 

099736 

sta 

1 ,«I TX? 

96 

00397  1 

02971 6 

LOA 

1 , M A SK  1 

97 

00150 ' 

1 67  5 ?0 

ANOZL  3.1 

OB 

00  3M  ' 

1 25100 

MOVL 

1 , 1 

uo 

0035?' 

1 ?s 1 0 0 

MpVL 

1 , 1 

so 

00353' 

1 ?5 1 0 0 

MOVL 

1 . 1 

si 

00359 • 

1 25300 

MOVS  l.t 

s? 

t a C 1 contains  x; 

S3 

00359 • 

000901 

JMP 

.♦1 

9a 

00356 ' 

039706 

LOA 

3.STRAD 

95 

00357 ' 

03072? 

LDA 

2.  Y2 

*6 

00360' 

1 57000 

ADO 

2.3 

57 

0 0 361  • 

031900 

LDA 

?.o,-* 

SB 

00362‘ 

1 33000 

A 00 

1.2 

99 

00363 ' 

021000 

LOA 

0,0,2 

MATRIX  IF  The  Of  T A N T > 6 AND  YsO 


j END  of  PCTant>o,v=o  logic 


; AC?  CONTAINS  aooress  of  star  Table 

AC?  CONTAINS  STAP  TABLE  OFFSET  RV  Y?  COORDINATE 
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0006  i 

CNCLS 

01 

0 0 36a 

' 0 3a  71 1 

LOA 

3.PT2AD 

0? 

00365 

'OOOaoi 

JMP 

. ♦ 1 

03 

00366 

•030716  1 

LOA  2 

.51 TX? 

Ou 

00367 

• 157000 

AOO 

2.3 

OS 

00370 

*031000 

LOA 

2.0,3 

06 

00371 

* 1 1 3aou 

A NO 

0.2. S7R 

07 

0037? 

' OOOai ? 

IMP 

END? 

06 

00373 

’ 034021 

LOA 

3.21.0 

no 

: 

1 o 

0037a 

* 0 25  7 7 7 

LOA 

1 .-1  .3 

i i 

00375 

'0U6O2P 

STA 

1 .^22.0 

l ? 

00376 

' OOOaOl 

J*P 

.♦1 

13 

00377 

' O2saoo 

LOA 

1.0,3 

1 u 

oouoo 

* 0460?? 

STA 

1 .rf??.0 

IS 

OOUO  1 

* 0 10000- 

IS? 

CTLKR 

16 

ooao? 

•OOOUO? 

J*P 

.♦? 

1 7 

ooaoi 

*000551 

JMP 

LEKON 

1 * 

ooaou 

*0  1 0667  F ND2  ! 

1 S7 

C T R 1 

1 R 

0 Ou  05 

' oooao? 

JMP 

.♦? 

20 

o o a o 6 

' 0 0 0 a 0 0 

JMP 

. ! 000 

21 

0 Ou  07 

' 01  066U 

IS? 

C TR  1 

22 

00a  1 0 

* 00061  7 

JMP 

LOOP? 

23 

0 ou  l l 

* 020000- 

LOA 

0 .CTLsw 

?u 

ooui? 

•02U537 

LOA 

1 .PI  00 

25 

00U1  3 

* 1 23000 

ado 

1 .0 

26 

ooaia 

* oaoooo- 

STA 

o.ctlsr 

27 

00  u 1 5 

' O02001 - 

IMP 

•-SAVE 

26 

o 0 a 1 6 

* 000  1 U7 ' .L0P1 

: LOOP  1 

2R 

ooul  7 

•001760  msk 1 i 

1 760 

30 

oou?o 

'001  061  ' STRA1 ! S T A R S 

31 

O0u?i 

' 005323 ' PT I A I ! P A T N 1 

32 

ooa22 

*00536  3 ' "HM60J jMpfeU 

33 

00U?3 

• 005u03*  wmP65 t JMP6S 

3u 

ooa?a 

*000271 ' .CTR: 

CTR 

3N 

ooups 

•oooo03-.Ovlap:Dvlap 

36 

00U26 

'000227 ' . LOP  3 

! LOOP? 

37 

0 0U?7 

•000002  T2t 

2 

3* 

o o a 30 

'000017  MSK?: 

17 

3Q 

00  a 3 1 

• 000303 ’ . P T * 1 

tMITY 1 

u(> 

OOU32 

' 0 0 0 0 o 0 x i s : 

0 

ui 

0 0 a 3 3 

'0SU777  SPFCL 

: STA 

3. *1S 

U2 

00a3u 

' 1 76520 

SJP7L  3.3 

u 3 

0 0 a 35 

' 1 7300a 

ADO 

3.?. S?R 

uu 

0 Oa  36 

' 0 00  u75 

JMP 

COC  T 1 

as 

00U37 

’ 03U631 

LOA 

3»NAS*a 

a 6 

OOaaO 

' 1 1 7U0U 

A NO 

0, 3.S7» 

U7 

OOUU  1 

* 000a3a 

JMP 

CHCK  1 

U * 

00  au? 

' 02u003- 

LOA 

1 . OVL  AP 

UQ 

0OUU3 

• 1 ?saoo 

INC 

1 . 1 

SO 

OOUUU 

' 1 25U00 

INC 

1 . 1 

SI 

ooaas 

' oaaoo  3- 

STA 

1 . OVL AP 

s? 

0 0 ao  6 

' 0206U2 

LOA 

0.P3? 

S3 

0 oau7 

' 03a 763 

LOA 

3,  XI  S 

5a 

0 o aSO 

' 02U61 6 

LOA 

1 , MASK? 

«=6 

o oas  i 

' 1 67  a 00 

A NO 

3.  1 

56 

ooaS? 

' 0UU631 

STA 

1 .51  T x 1 

*7 

OOU53 

' 0?U6 1 2 

LOA 

1 .MASS  1 

56 

oo  «5a 

’ \ 67520 

AN07L  3.1 

SQ 

oou55 

'125100 

MOVL  1.1 

1 FIND  ADORFSS  T N AilT  0 1NFREMFNT1NG 
LOCATION  ?1 

I TA*F  ORIGINAL  *.  PUT  IN  LFAkER  LIST 
t TAkF  ORIGINAL  Y - PUT  In  LPAkFR  LIST 


» OF  nDROS 
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0007  OCLS 
01  00*56 ' 1 ?5 1 00 
0?  00*57 ' 1 ?S1 00 
03  oo*60 ' l ?S300 
0*  00*61  * 03*7 }7 

05  00*6?'  1 17000 

06  oo*63 • o?l *00 

07  00*6*  M ?30O0 
0*  0 0 *65 ' 0 ? * 60  7 
OP  00*66*030615 
10  00*67' 03*733 
1 1 OOO70 ' 1 *7000 
1?  00  *71' 007*00 
1 3 00*7?  ' 0 1 ?7  3? 

1 * 00*7  3' c 0 0 * 0 \ 

15  00*7* ' 00?7?? 

1 6 0 n * 7 5 * 1 5PO00 

17  00*76' 15700* 

10  00*77 ' 000*3* 
IQ  00500 ' 0?*00 3- 
?0  00501  ' 1 ?5U  0 0 
? 1 0050? ' 1 ? 5 * ft  0 

??  00503*0**003' 
?3  0050* • 0 ? o 0 n * • 
?*  00505 1 63*7?5 
?5  00506'0?*7P3 
?6  00507 ' 1 67*00 
?7  00510*0*67?! 
?6  0051  1' 0 ?*  7 0 6 
?Q  0051 ? • 1 6 7 5? 0 
30  0051 3' 1 ?51 00 
3 1 0051  * ' 1 ?S1 00 

3?  00515' 1 ?5 100 
33  00516'!  ?530'> 
3*  00517'030701 

35  0 0 5 ? 0 ' 1 17000 

36  0 0 5? 1 * 0?1 *00 

37  005??'l?300ft 

38  005?3'0?*o76 

3*  0O5?*'03?705 
00  005?S' 03*676 
* 1 0 0 5 ?6 ' 157000 

*?  005?7'007*00 
*3  00530'01?67* 
**  00531  * 000*0 1 
*5  0053? ' 00?66* 
*6  00533' 0 3?6  7 * 
*7  0O53u'0?00?O 
*»  00535 ' l a?*00 
*o  00S36'C*0O?O 
5p 

51 

5?  00537  * 0 ?067  0 
53  005*0 ' 1 1 ?*00 
5*  005*1 ' 1 5 1 ??0 

55  005*?'0?666? 

56  005*X • i *6*00 

57  005***0*6660 
5p  nns*5’00oooi 
50  O05«6'0*3657 


MOVL  1,1 
*OVL  1 , 1 
MOVS  1.1 


LOA 

3,STPA l 

AOO 

0,3 

LOA 

0,0,3 

AOO 

1,0  1 

LOA 

1 ,OT 1 AO 

LOA 

?,MTX1 

LOA 

3 , mmR6* 

AOO 

?» 3 

ISP 

30.  3 

I5Z 

J.CTR 

JMP 

.♦1 

JMP 

3 . LOP  1 

cmcki i aoc 

?,?  t 

AOO 

? , 3 » S7R 

IMP 

C0CT1 

LOA 

l ,OVL*p 

INC 

1 , 1 

INC 

1 , 1 

STA 

1 .OVLAP 

LOA 

0,033 

LOA 

3.  XI  5 

LOA 

1 , MSKP 

AMD 

3, 1 

STA 

1 . 3.RTX l 

LOA 

1 . MSK  1 

M00PE33  OF  STAR  TAflLF 


ACO  CONTAINS  X.Y  ADOPFSS  IN  MiTPIX 


ANOZt  3,1 
mOvl  1,1 
MOvL  1,1 
mOvl  1,1 
movs  i , i 


LOA 

3 , S TP  A 1 

; AOOPFSS  OF  STAR  TAHLF. 

AOO 

0,3  i *0"  vi 

LOA 

0,0,3  1 

get  ADDRESS  OF  That 

PAPT 

OF  matrix 

AOO 

1,0  ! AOO 

X - ACO  CONTAINS  XV 

ADDRESS  IN  M A T P T X 

LOA 

1 , °T 1 A 1 

LOA 

?,3.«TX1 

LOA 

3, wm*65 

AOO 

?.  3 

J3P 

Jo , 3 

isz 

3. CTR 

JMP 

. ♦ 1 

JMP 

3.L0P1 

C0CT1 s LOA 

?. 3. OVLAP 

1 OON’T  STOPF  VOCT 

- LFAVE 

LOA 

0 , ?0. o 

i FOP  CANCFLLATTON 

WITH 

tarlf  ? 

Si  JR 

?,0 

STA 

o,?0. 0 

MiKF  ADJU5TMFNT  F0«  FACT  THAT  CTR  HAS  RfFN 
iNCPEHFNTfO  (0V1.AP-?)  / ? EXTRA  TIM^S 
LOA  O.T? 

SlJR  0,? 

MOV  ZP  ?,? 

LOA  1.5.CTP 
SUP  ?,1 
STA  1,9.CTR 
JMP  .*1 
STA  0,9.0VL*P 
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000*  CNCLS 

n i 

onsu7 ' 

oooun  1 

JMP 

. ♦! 

n? 

nosso ' 

00PN5N 

JHP 

«.LOP? 

OS 

OPSS1 ' 

OOP  1 uu 

R 1 00  • 100. 

nu 

noss?< 

1 77755 

Ml  <? : - 1 R. 

OS 

pnsss1 

1 777N7 

MR : -R . 

on 

nossu • 

0 ? 0 7 7 5 

LEKDNJLDA 

o.pipo 

P 7 

nosss « 

PUOOOO- 

STA 

O.CTLKO 

ns 

oossn ' 

nsno?? 

LDA 

?,??.n 

OQ 

onss7 • 

0?0  77S 

LOA 

0 . M j Q 

i n 

nnsfen • 

1 1S000 

ADC 

0,? 

1 1 

opsm  ' 

pssnoo 

LDA 

S.O.? 

l? 

oosn? • 

1 75UOO 

INC 

s.s  I 

1 S 

oosns* 

1 75U00 

INC 

S.S  1 

1 a 

oosnu • 

1 51 uoo 

INC 

?,?  i 

1 5 

oosns • 

0?1 000 

LDA 

0.0,? 

IN 

oosnn  • 

1 51 uno 

INC 

?.? 

1 7 

nnSN7 • 

0 ?U  7 NU 

LDA 

1 . MR 

1 h 

o n s 7 p • 

P55000 

LKLUP : S T a 

5 # 0 . ? 

1 R 

00571 ' 

1 75UOO 

INC 

S.S  ! 

?n 

nos??' 

1 7SUO0 

INC 

S.S  ! 

?i 

ons7s ' 

151 uoo 

INC 

?.?  ! 

?? 

0057U ' 

out  000 

STA 

0.0  .? 

?S 

0057s ' 

151UOO 

INC 

?,? 

?u 

0057N • 

1 ?suou 

INC 

1 , 1 , S7  R 

?s 

OOS77 1 

C 0 0 7 7 1 

JMP 

LKLUP 

?N 

OONOO' 

1 ?n5?  0 

subzl  1.1 

? 7 

006P1 ' 

puunn?- 

STA 

1 , LKDVF 

?b 

OPNO?' 

POOun 1 

JHP 

.♦1 

?R 

PPNOS* 

oo?on 1 - 

JMP 

*SAVF 

SO 

0060U ' 

0505UO 

BITS:  STA 

? , OFF  S T 

si 

PONPS ' 

0SU5SN 

5 T A 

S, SAVER 

s? 

0 P*»Ofe ' 

1 SIOOO 

MOV 

1 .?  J 

ss 

pn  b 0 7 ' 

1 15000 

MOV 

0.  s 1 

Su 

OOM  0 ' 

C?05SU 

LDA 

0 » OFF  ST 

ss 

ooni 1 ' 

1 1 soon 

AOO 

0.? 

lb 

OOM?  ' 

P?1000 

LOA 

0.0. ? 

S7 

OONI  S ' 

opsuoo 

LDA 

1 .o.s 

t A 

0 0 M u ' 

1 00000 

COM 

0,0 

SR 

OpN] 5 ' 

1 07UO0 

ANO 

0,1 

uQ 

nObife ' 

1 PNO  0 0 

ADC 

0,1 

«1 

OPM  7 ' 

ousuoo 

STA 

1 ,o,s 

u? 

OON?0 ' 

0? 1 00  0 

LOA 

0,0.? 

US 

P On? 1 ' 

0 ? 5 5 P 0 

LOA 

1 , 10O.S 

uu 

PON?? ' 

100000 

COM 

P.0 

US 

oon?s' 

1 07u00 

and 

n , 1 

UN 

00N?U ' 

1 nfeonn 

ADC 

0,1 

u 7 

0 PN?5 ' 

OU5500 

STA 

1 , 1PP.S 

US 

006?N' 

n?i 000 

LOA 

0,0.? 

UR 

0 0N?7 ' 

175U00 

INC 

s.s 

SO 

OOnSP  ' 

0 ?557  7 

LOA 

1 , 177, s 

si 

OONS? ' 

1 ooono 

COM 

n.o 

5? 

noNS? ' 

1 07UO0 

and 

0,1 

SS 

0P6SS' 

1 0*000 

ADC 

0,1 

Su 

oonSu ' 

0U5S77 

STA 

1 , 177, s 

SS 

P On S5  ' 

oo?5on 

JMP 

3SAVE* 

sn 

OPNSN  ' 

CSU505 

R ITINjSTA 

s, SAVER 

S7 

0PNS7 ' 

0 Su5  on 

LDA 

S , SEC  1 6 

50 

0 n nu 0 ' 

00OU0S 

JMF 

.♦s 

SO 

006U 1 ' 

05USP? 

RIT17SSTA 

S, SAVER 

J nhEn  100  LFakERS  ARE  ENCOUNTERED 
1 TAKE  R 1 S T PAIR'S  X R V VALUES 
1 AND  STORE  THE  V VALUE 
1 IN  THE  REMAINING  V leaker  horos 

1 A X*?  IN  EACH  OF  THE  REMAINING 
1 X LEAKER  wORCS. 

THUS  OJSPLAY  with  H0R170NTAL 
FADING  LINE  INOICATFS 

overflow  of  leakers 


ACS  CONTAINS  X VALUE 
ACn  CONTAINS  V VALUE 
AC  1 CONTAINS  COUNTER 
AC?  CONTAINS  LEAKER  APORESS 


l SFT  i E ak  E R PvERFlP**  TnhiC*TOR 


J VALUE  OF  H I T X 

NO  H CONTAINS  AOORESS  OF  PATN1 
CONTAINS  AOOPESS  in  hit  MATRIX 
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OPOR 

CNCLS 

01 

006<j? 

' 03US0U 

L0A 

3#  SEC1 7 

0? 

006,03 

' 05RS0U 

sta 

3.SECPT 

03 

0 0 6 0 0 

• osnsoo 

STA 

? • OF  FST 

Ou 

nofcos 

' 131000 

MOV 

1 ,? 

os 

0 ON06 

• i isnoo 

N0v 

0,3 

Ofc 

006,07 

' 0?0U7S 

LOA 

0 » OFF  ST 

07 

0 06SO 

' 1 1 3000 

ADD 

0.? 

n f> 

006S1 

• 0?1 ooo 

LOA 

o,o.? 

no 

nn*SP 

• o?sunn 

LOA 

1.0,3 

1 o 

0 0 #,S  3 

' inoooo 

COM 

0,0 

1 1 

0 06S« 

• 1 07U00 

A NO 

0.1 

1? 

006SS 

' 106000 

AOC 

0.  1 

1 3 

Oft#,S6, 

' ousuno 

STA 

1.0.3 

1 « 

OONS7 

• 0?OU  7 0 

LOA 

O.SFCRT 

1 s 

00660 

* 0 ? S AA  o 1 

LOA 

1.1.3 

1 6 

00661 

' 1 00000 

COM 

0,0 

17 

0 0 6 6P 

• 1 O7U00 

AND 

0.1 

t h 

006*3 

• 1 06000 

AOC 

0,1 

JR 

00660 

' OUSUO 1 

STA 

1.1.3 

?o 

0066S 

• 6? 1 000 

LOA 

0,0,? 

?i 

00666 

• o?ssno 

LOA 

1 ,100, 3 

?? 

00667 

• i ooono 

COM 

n .o 

?3 

00670 

• 1 07U00 

AND 

0,1 

?u 

0067  1 

' 1 06000 

AOC 

0.  1 

?S 

0067? 

' nussno 

STA 

1,100.3 

?6 

00673 

• OPOuSu 

LOA 

0.3FCPT 

?7 

00670 

• 0?SS01 

LOA 

1.101,3 

?* 

00  67S 

' 1 00000 

COM 

o 

o 

PR 

00676 

' 1 07UOO 

AND 

0,1 

30 

00677 

' 1 06000 

AOC 

0,1 

31 

00700 

' OUSSO  1 

STA 

1.101,3 

'? 

00  701 

• 0?1 OOO 

LOA 

0,0,? 

33 

0070? 

' 1 7SU00 

INC 

3.3 

30 

00703 

' 0?SS77 

LO* 

1.177,3 

3* 

00700 

' 1 ooooo 

COM 

0,0 

36 

00  70S 

' 1 07U00 

AND 

0,1 

37 

00706 

' 1 06000 

ADC 

0,1 

3* 

00707 

' 0USS77 

STA 

1,177,3 

3R 

00710 

' 0 ? 0 u 3 7 

LDA 

O.SECPT 

UO 

007  1 1 

' 1 7SU0O 

INC 

3,3 

01 

0071  ? 

' 0?SS 7 7 

LOA 

1.177,3 

0? 

0071  3 

' i nonoo 

COM 

0,0 

03 

0071  0 

' 1 07UO0 

ANO 

0,1 

00 

0 0 7 1 S 

' 106000 

AOC 

0,  1 

US 

0071  6 

•0USS77 

STA 

1.177,3 

06 

0071  7 

' 00?«?U 

JMP 

<?S  A VEB 

07 

i BIT  pattfrn  a 

OB 

0 07  ?0 

' OSoupu 

B6USt  STA 

? , OFF  S T 

00 

00  7?  1 

• OSuup? 

STa 

3 » S A VF  S 

SO 

00  7?? 

' 131000 

MOV 

1 .?  1 

S 1 

0O7?3 

• i isono 

MOV 

0,3  I 

S? 

0 0 7 ?U 

' O?ou?n 

LOA 

O.OFFST 

S3 

00  7 ?S 

' 1 1 3000 

ADO 

0.? 

Su 

0 0 7 ?6 

' 0?1 OOO 

LOA 

0,0,? 

ss 

0 0 7?7 

' o?sooo 

LOA 

1.0.3 

S6 

007  30 

• i ooooo 

COM 

0,0 

S 7 

00731 

* 1 07000 

ANO 

0,  1 

SP 

0073? 

' 1 06000 

AOC 

0.  1 

so 

00733 

' oasooo 

STA 

1.0,3 

I SECOND  *IT  PATTERN  WORD 


IN  OVERLAP 


1 VALUE  OF  BIT* 


NOW  CONTAINS  ADDRESS  OF  P A TN  1 
CONTAINS  A0ORFS?  in  bit  matrix 
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0010  CNCLS 
01  00739,0?t000 
0?  00735*  0?550  0 
01  00736* 100000 

00  00737*107000 

05  00700 ' 1 06000 

06  00701  * 005500 

07  0070? ' 0 0?0  0 1 
06  00703*000000 

09  00700*000000 

10  007o? *100000 

11  00706*100000 
1?  00707*000000 
13  00750*050773 
10  00751*030770 

15  0075?  * 000003 

16  00753 ' 05o770 

17  00750*03077? 

IP  00755*05077? 
19  007*56*050766 
?0  00757* 131000 
?1  0^760*115000 

??  00761 *0?0763 
?3  0076?  * 1 1 3000 
?U  00763  * 0? 1 000 
?5  00769  * 0?5«0fl 
? 6 00765 ' 1 00000 
? 7 00766 ' 1 07900 
?fl  00767* 106000 
? 9 00770*095900 
30  00771 • C?0756 
3 1 0077?  * 0?590 1 
3?  00773' 100000 
33  00779*107900 
39  0077? ' 106000 

35  00776*09*5901 

36  00777 1 0?1000 

37  01  000  * 0?5*500 
3P  01001 ' 1 00000 
39  0100?* 1 07000 
90  01003* 106000 

01  01009*095500 
9?  01O05*0?070? 
93  0 1 006  * 0 ?55 0 1 
99  01007* l 00000 

95  01010* 107900 

96  0 1 o l 1 * 106000 

97  0101?' 095501 
9 P 01013* oo?730 

99 

50  01019*050730 

51  01015* 0597?6 
5?  01016* 131000 
53 

59  01017'! 15000 

55  0 1 0 ?0 • 0?0  7?9 

56  01021  ' 1 13000 

57  nin??*o?iooo 
5P  M0?3'0?5900 
59  0 1 0 ?U • 1 00000 


LOA  0,0,? 
LOA  1,100.3 
CO*  0,0 
anO  0.1 
AOC  0,1 
s ta  1,100.3 
JMP  83 A V£ R 
SAVEBsO 
OFFSTtO 
SFC16t IftOOOO 
SEC  1 7 : UOOOO 
SECPTtO 


R6916J3TA 

3, SAVER 

LOA 

3 » SEC  1 6 

JMP 

. *3 

R 6 9 1 7t  STA 

3, SAVER 

LOA 

3.SEC17 

STA 

3.SFCPT 

STA 

? , OF  F S T 

MOV 

1 .?  1 

MOV 

0.3  1 

LOA 

0 , OFF  ST 

AOC 

0.? 

LOA 

0,0,? 

LOA 

1,0,3 

COM 

0,0 

ANO 

0,1 

AOC 

0,1 

STA 

1.0,3 

LOA 

O.SECPT 

LOA 

1,1.3 

COM 

0,0 

ANO 

0,1 

AOC 

0.1 

STA 

1.1.3 

LOA 

0,0.? 

LOA 

1 . 1 on, 5 

COM 

0,0 

ANO 

0,1 

AOC 

0,1 

STA 

l.ioo.i 

LOA 

O.SECPT 

LOi 

1,101,3 

COM 

0,0 

ANO 

0,1 

AOC 

0,1 

STA 

1,101,3 

JMP 

8SAVER 

1 BIT  PATTERN  AS! 

R65S:  STA 

2.0FFST 

STA 

3, SAVER 

MOV 

1,? 

J AC?  CONTAp 

MOV 

0,3  t 

LOA 

O.OFFST 

AOD 

0,? 

LOA 

0,0,? 

LOA 

1,0,3 

COM 

0,0 

AC?  CONTAINS  AOORFSS  OF  PATN1 

AT  3 CONTAINS  iPORFSS  IN  PIT  MATRIX 


1 SECONO  BIT  PATTERN  w0»0 


IN  OVFRLAP 


JVALUE  of  BIT* 


AC  3 CONTAINS  AOPRESS  IN  AIT  MATRIX 
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noi  1 

CNCLS 

01 

01  n?5 

' 1 07U00 

ano 

0,1 

o? 

01  n?p 

• i opooo 

AOC 

0,1 

ot 

01  0?7 

• OUSUOO 

STA 

1 .0.  T 

nu 

0 1 A TO 

*00?7 1 T 

JMP 

3SAVFR 

OS 

0 1 0 T 1 

•0SU71? 

RPS1PJSTA 

T. SAVER 

0 N 

01  OT? 

' 0TU71 T 

Li)  A 

T , SEC  1 6 

07 

o 1 o T T 

•0O0U0  T 

JMP 

. ♦ T 

OA 

0 1 OTu 

’ 0 Su 70  7 

PP517:  STA 

T • 5* VE° 

no 

fll  03S 

•0TU711 

L 0 A 

3. SEC! 7 

1 o 

01  otp 

■05U7J 1 

STA 

T.SFCPT 

i i 

01  0T7 

' 0S070S 

STA 

? , OF  F S T 

i ? 

0 1 0U0 

' l T 1 0 o 0 

Mf)V 

1.?  * 

1 T 

0 1 OU  1 

' l 1 500  0 

MOV 

O.T  J 

iu 

o 1 ou; 

' 0?070? 

LOA 

0 , OF  F S T 

IS 

0 1 OUT 

* 1 1 TOOO 

AOO 

0.? 

1 P 

0 1 OUU 

• 0?1 000 

LOA 

0.0,? 

1 7 

01  ous 

• o?suoo 

LOA 

1 .O.T 

1 P 

01  oup 

* 1 ooooo 

COM 

0.0 

l o 

P 1 0 U 7 

' 1 07UO0 

AMO 

0.1 

?0 

0 1 0S0 

' 1 OPOOO 

AOC 

0.1 

?1 

0 1 0S1 

'OUSUOO 

STA 

1 #0,  T 

?? 

OIOS? 

• 0?0P7S 

LOA 

O.SFCRT 

?T 

O10ST 

•opsaoi 

LOA 

1 . 1 . T 

?u 

o i osu 

1 1 ooooo 

COH 

0.0 

?* 

o l OSS 

' 1 0 7 U 0 0 

ANO 

0.1 

?p 

0 1 OSp 

1 1 OPOOO 

ADC 

0.1 

?7 

0 1 OS  7 

• ousuo 1 

STA 

1 . 1 , T 

?P 

0 1 OPO 

• 00?PPT 

JMP 

SSAVER 

?o 

o i opi 

' 001 1 ?V 

stars jPOmi 

to 

0 1 OP? 

’ oni ??T» 

POM? 

T1 

0 1 opt 

•001 T?  V 

POw  T 

T? 

0 1 OPU 

•noi a?T* 

POwu 

TT 

0 1 OPS 

•ooi S?T* 

PO-S 

TU 

0 1 OPP 

1 00 1 P?T* 

PO*p 

T* 

0 1 0P7 

•001 7?  T • 

POm  7 

TP 

0107(1 

* 0 0? 0? T ' 

ROMP 

T7 

01071 

' OO? 1 ?T ' 

POkP 

tp 

0107? 

• CO???T‘ 

PQM  1 0 

To 

0 1 07T 

' 00?T?T’ 

P1M1  1 

an 

01  07U 

’ 0 0?u  ? t ' 

P0M1  ? 

u 1 

0 1 07S 

• oo?s?v 

P 0 m i T 

u? 

0 1 07p 

' 00?P?T' 

POM  1 U 

UT 

0 1077 

' 00?7?T' 

P0M1S 

ua 

01  1 00 

' OOTO?V 

POM  1 P 

uS 

01  1 01 

• POT  1 ?T» 

P Oh  t 7 

0 110? 

’ OOT??T' 

P 0 m i p 

U7 

01  1 OT 

•OOTT?T ' 

PO-1  P 

UP 

0 1 1 OU 

* 0 0 T n ? T ' 

POM?0 

UP 

01105 

*OOT5?V 

POM?  j 

SO 

01  1 op 

' 0 OT  P?  T ' 

POM?? 

SI 

01107 

' 00  T7  ? T ' 

POM?  T 

s? 

01110 

' OOaO?V 

P Om?u 

5T 

01111 

•oou 1 ? T • 

POM?s 

su 

0111? 

' OOU??T* 

P0m?6 

ss 

01  1 IT 

' 00  u T ? T 1 

P0m?7 

5N 

01 1 1U 

' 00UU3T  ' 

POn?P 

S7 

01115 

' 00U5?T  ' 

POm?P 

SP 

on  ip 

' 0 Oup?  T 1 

POmTO 

sp 

0 1117 

* 00U7?V 

POwTl 

AC?  CONTAINS 


PATN1  AOOOfSS 

AOOPE  SS  TN  PIT  M A T P I X 
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001?  CNCL5 

01  01120'0050?3' 

02  0 1 121 1 0 05 1 ? 3 1 

03  01122'OOS??3' 

04  000100 

05  000100 

Oft  oooioo 

07  oooioo 

OP  OOOIOO 

0 <j  OOOIOO 

10  OOOIOO 

11  OOOIOO 

12  OOOIOO 

13  OOOIOO 

1U  oooioo 

15  OOOIOO 

16  OOOIOO 

17  OOOIOO 

IP  oooion 

15  oooioo 

?0  OOOIOO 

21  oooioo 

2?  OOOIOO 

23  OOOIOO 

?4  oooioo 

25  OOOIOO 

?ft  oooioo 

27  OOOIOO 

?*  OOOIOO 

?9  OOOIOO 

30  oooioo 

31  oooioo 

32  OOOIOO 

33  OOOIOO 

3<i  0OP100 

35  OOOIOO 

3ft  oooioo 

37  OOOIOO 

3P  05323' 160000 
35  (15324  *070000 
40  05*25 ' 034000 
at  053?ft' 016000 
«?  05327' 007000 

a 3 05330*003400 

ua  05331 '001600 

45  05332 ' 000  700 

46  05333 ' 000340 

47  05334*000160 
46  05335 '000070 
45  05336 ' 00003a 

50  05337 '000016 

51  05*40 '000007 
5?  05341 *000003 

53  05342*000001 

54  05343*000604 

55  05344*000604 

56  05345*000604 

57  05346*000604 
5P  05347*000604 
5®  05350 '00060a 


R0*32 

RO-33 

ROrfja 


RCW1  t . 

.0LK 

100 

R0*2 1 . 

.BLK 

100 

RO-3*  . 

.PLK 

100 

R0w4t  , 

. BLK 

ion 

RQw5!  . 

.BLK 

too 

R0W6t  , 

. BLK 

100 

R0w7t  , 

.BLK 

100 

ROwB:  , 

.BLK 

100 

M065:  , 

.BLK 

1 Oft 

WpwiO  t 

.RLK 

100 

ROw  i 1 : 

.BLK 

100 

ROwl  ?! 

.BLK 

1 00 

WOHl 3: 

. Bl  * 

100 

RDwi a : 

,«LK 

100 

R 0 w 1 5 ! 

• BLK 

100 

ROwlftr 

. PL  K 

100 

ROW  1 7 ! 

. P L K 

100 

Rf)wl  Bt 

.BLK 

100 

R 0 w l 5 1 

.PLK 

100 

Rflw?0  t 

.BLK 

100 

R0*21 t 

.blk 

100 

ROW??! 

.BLK 

100 

R0W23: 

.BLK 

100 

R0w?4 ! 
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<i*  no  1 1 n-ooooo? 

<1 7 00116-000001 
UP  0011 7-000000 

ao  on  1 20-000000 
50  000020 

*1  001  *11-000121  < 
S?  on  1U2-1  777*0 
53  00  1 u3- 1 nnoou 
5<i  no  iuu-nooui  3 

55  001  U5-0003M 

56  00 1 U6-00 1 055 
37  0 O 1 U7-00O766 
5*  00150-^01^05 
5P  00151-177777 


FULL  SO 

1 mmEn 
1 WHFN 
J 

full  = 0. 
FULL  = 1 , 

OATA  ts  bfing  pe ao  into  filling 
PUFFER  IS  FULL.  I.E.  OATA  HAS 
hEEN  RECEIVED  FPOm  all  u Cams. 

PUFFER 

R S T I N • 0 

: when 

RSTIN  s 0, 

, CONTINUE  nOPmaLLY 

J WHFN 

RSTIN  = 1 , 

, RFTuRN  TO  RESET  AREA  K RESTART 

THF  PROGRAM 

READY  r-3?7*5.  1 READY  A C KNOWLEDGE  BLOCK 

0 > T I ^CA  ADDRESS  - TO  RE  SET 

a j T I penr.MA*  type 

0 } 0 INDICATES  ACCFPT.  1 INDICATES  RFJFCT 

0 : MMUSFD 

C*^AC:0?0000  j LISTING  of  cam  mca  AOORFSSES 

OUOOOO  j from  *hICm  This  program  Can  PFCEIvF. 

030000  ; AODD^SSES  PSTARLISHFO  at  TIMC  of  POLLING. 

060000 

CAMwKtO  > FORKING  cam  MCA  AOORfSS  LIST. 

0 I F.ACh  ti«f  THF  fill  PROCESS  is  started, 

0 1 THIS  [ 1ST  IS  INITIALIZE!)  TO  VAU)F$  OF  CAmaC. 

0 

..CAHACtCAMAC  J ADDRESS  OF  ACCEPTABLE  CAP  | TST 
..c  AYR*  • C‘M*“K  j AOOPFSS  OF  aODKING  LIST 
r.  amct  *0 
ppmc  a : 1 ?o  0 0 0 

R?RCA  J050000 
1 . T R 1 tIPl 

CTRiO 
TICTRSO 
1 , T R? : T R? 

1 ,TP3:  T*R 3 

1 . TRU ! TRU 
RTRNrO 
m *1  ; — << 

CTPI  tO 
C^CTR  : 0 
1 iNTAOt  I NT  S V 
TNTNK  t 1 777*7 
SA VAC  ! 0 J ACO 

0 MCI 

0 J AC? 

0 J a c 3 

0 t CAQPY  PIT 

S a V I N t 0 
SFVFN: 7 
srATPtO 
T I ROT  • hi? 

C N T 0 T t 1 R1  U 
C n TOR : IRIS 
R*OAO»0 
rwDCT : 0 

PSTHOt  . PL K 20  IRFSET  HEADER 
-.pST-io:  rstho 
M 1 6 ! - 1 * . 

HOCOF:-327*u. 

1 . HlJMP  t RjIPP 
1 . I NPTF  t INPTF 
1 . SETR!  SETH 
• .SETHO: SFTmo 
1 .ChCKR  sChCkm 
. trnsv : trnSv 
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ooos  trkin 

ni  0015?-177777 

r?  00153-000505 
0*  001  so-00060b 

0 0 00155-100001 
05  OOiSh-OOOOOO 
Of.  001^7-000000 
07  00160-000000 
OA  00161-000000 

r.Q  0016^-0001  66. 

10  00163-000000 

11  001  feu-0001  7?. 

1?  001 66-000000 
13  oooooo 

1 o 0000041 

I 6 OOJ  7f*-000000 

16  00177-000000 

17  OO?00-00067y 
IP  OOPOl-OOOOOO 
1<J  OOPOP-OOOOOO 
?(1  00?03-000000 
?\  OOPOU-IOOOOO 
??  OOP 05-177777 
P3  00P06-1000O0 
?o  OOP07-OUOOOO 
P6  OOPI 0-020000 
? 6 0 0 P 1 1 -0  1 0000 
? 7 O0P1 ?-000000 
?P  0 0 P 1 3- 0 0?  0 0 0 
?Q  oopia-001003 
30  O0P15-00OUO0 
3*  O0?16-O00?00 
3?  00P17-000100 
33  OOPPO-OOOOoO 
3U  0 opp 1 -0000?0 

3 5 00???-000ni 0 

36  O0^»?3-OOO0OU 

37  OOP?o-OOOOOP 
3f  OOPP5-000001 
30  nop?6-0O00u0 


. RC v 5v : PC  vSv 
. TNGCH:  TNGC* 

. TRDYC  jTWOVC 
OTCDE !-3?7b7. 
CTRFjO  1 CTP 
CTRxtO  : CTW 
CTPyso  t CTP 
C T R 7 t 0 » CTP 

CTW*  )rCTPLS 
CTWC  T ! 0 
SCH*0! SCMLS 
5CMCTS0 
CTRL5:  .ei*  a 

SC*L5l  .8LK  a 
RTWNF  • 0 
PTHKS: 0 
. 5DS~<F  ! SDShF 
rtrnh:  ,) 

PTP6HJ  o 

RTRNC  : 0 
MS*pP  ? 1 00000 
. L S 3 y 7 : L S 3 y Z 
P*TP\ : l OOOOC 

oaoooo 
OPOOOO 
010000 
000000 
TOPOOO 
ooiooo 

000O00 

ooopoo 
000100 
onoooo 

00O0?0 
00OO1O 
OOC'OOo 
OOOOO? 

o 0 0 0 0 1 


6DUASHE0 

F 

ARE* 

6QHASHF0 

X 

AREA 

6QU*S^ED 

Y 

A PEA 

sdhasaed 

7 

ARE  A 

UO  0 0??7 - 1 77600  *1?ft:-1?ft. 

01  00?30-000000  C T P m i 0 
0?  00?31-0077b0  m$klo:7760 
03  nOP3?-OOOP06-.P*TQN:RATR6 
oa  0OP33-000O l 7 *<U1?: 1 7 
o5  on?3o-ooo  360  ak*I1!360 
of.  oo?35-000000  S V 3 *0  ; 0 
07  OOP36-000000  TP  1 • 0 
op  on?37-ooooon  ACTRPsO 
OP  00?o0-000000  Ml <C  T ! 0 
60  O0?oi-000000  *CT?0 
51  00?a?-000000  zc  T : 0 
5?  00?03-000000  rCTsO 

53  I * * 

60  } FOPHAT  OF  HEADER  to  RECm? 

66  i word  i * he *r>£ p cddf  * -3?7bu. 

6 f.  1 WORD  ? s *CA  ADDRESS  OF  SENDING  CO*PUTFR 

67  l WORD  3 s - wORD  COUNT  DF  0*T*  WHICH  FOLLOWS 

6ft  ; wOPD  u 9 0»  BECAUSE  DAT*  *LOC<  FOLLOWS 

5P  1 WORD  5 * * df  leakers  FRO*  1ST  CA*  In  x AREA 
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00Q9 


TCKTN 


01 

1 

*ORD 

b = 

• 

OF 

LEAKERS 

FROM 

1ST 

CAM 

IN 

z 

APE  A 

0? 

: 

*ORD 

7 * 

« 

DF 

LEAKERS 

FROM 

? NO 

CAM 

IN 

X 

AREA 

03 

; 

-tro 

r * 

* 

OF 

LE akEPS 

FROM 

? NO 

CAM 

IN 

7 

AREA 

09 

i 

moro 

R * 

• 

OF 

leakers 

FROM 

3R0 

CAM 

IN 

X 

AREA 

05 

j 

kPRO 

10* 

« 

OF 

LE AKFRS 

FROM 

3RD 

CAM 

IN 

z 

A*E  A 

Ofc 

i 

mORO 

11* 

• 

OF 

leakers 

FROM 

9 T H 

CAM 

IN 

X 

ARFA 

07 

j 

rtORO 

1 >* 

« 

OF 

leakers 

IN  9 I H CAM  IN 

z 

area 

0* 

l 

mP  RO 

1 3* 

mca 

A0DRESSE5 

i INDICATING  ORDER 

THAT 

09 

10 
1 1 
1 ? 

13 

19 

IS 
1 6 
17 
1 6 

10  00?M 
?0  00?65 
?1  00 ?66 
??  00?67 
? 3 00?70 
?u  0 0 ?7  1 « 
?5  0 0?  7?« 
?6  O0?73- 
?7 

?6  00O00' 
?R  O0001 ' 

30  oooo?1 

31  00003* 
3?  0 0 009  * 
33  0 0 005  1 
3a  00006' 
3*  00007' 
30  000  1 0 ' 
3 7 0001  1 ' 
3*  0001?' 
30  0001  3 « 

90  000  19' 

91  00flt5' 
9?  OOOIfe' 
93 

99 


0 * T * ARE  In  x A OF  * 

9 T H C * M 1 S MC*  ADDRESS 
300  CAM'S  MCA  adomfss 


wo»0 

*0R0 
*<00  0 


CAMS' 

SITS  0-3 
SITS  9-7 

« T T S 6-11  = ?N0  CAM'S  mca  ADDRESS 
SITS  1?-1S=1ST  CAM'S  MCA  AOOOFSS 
x DATA 
7 OATA 

A Of  A OATA  FOOM  ALL 


FOAMf  m FROM  ALL 
FWAMF  « FOQM  ALL 
-WORD  COUNT  OF  Y 


0OOO?0 

0 0 0 ? 9 9 ■ 
000000 
000000 

-000009 

-177773 

oooooo 

oooooo 

oooooo 

1 0 ? 9 0 0 
090000 
0?o 1 0? 

090001 

0 6 ?6  7 7 
0?01 03 
0fe?0  7 7 
0 00  9 o 1 
039009 
OnO>07 
06?907 
0 ?9  0 0 5 
107900 

099006 
09590 1 


t POINTER  - TRACK  INITIATION  OATA 


I FSTARLISH  LOCATIONS  0 3 1 FOR  INTERRUPTS 


0?mO9J  .BLK  ?0  i PFCM?  mFATFR 
. . R?HOR • R?mOR 
R?CTJ 0 
.R?»0 
99  | 9 
"5s-5. 

SVMC a ! o 
n 7C  A m s o 
alCamjO 

. NPFL 

TRKIN! S JM  0.0 

STA  0,0.0 
LOA  O.INTAO 
S I A 0,1.0 

OICC  o.c»u 

. LOA  0 , I NT  MX 

OOR  0,C»U 

J MR  .♦! 

► LOA  3..BF.A0Y 

NIOC  MCAR 
QIC  0,“CA9 
• LOA  1 , MC  AMK 

AND  0,1 

STA  1 , T I MC  A I STORF  mca  COOf 

STA  1,1,3  1 READY  SLOC* 


J 10  RESET 


l F T NO  OUT  MCA  C DOE  FDR  TmIS  machINF 


In  track  INITIATION  variarlF  3 


;•**•*•••******•*••**•**••••**•*•***•••*••****••***•****•*•••**•••*•• 

l LARGE  SLOCKS  OF  STORAGE  ARE  ESTarlTShEO  OUTSIOE  OF  SAVE  FUF  ARFA 


93 

0001  7 

•039010- 

LOA 

3. .nmax 

j find  out 

NMAX 

AOORFSS 

96 

non?o 

' 031  900 

LOA 

?,0. 3 

t FSTASLISH 

POINTERS 

TO  DATA  3 HEADER 

97 

00C?1 

'050019- 

STA 

?.  . A 

t POINTER  - 

ARE  A 

A 'S 

DATA 

96 

000?? 

* 0?90 1 1 * 

LOA 

1 , Tf>AT4 

90 

nnn?3 

' 1 33000 

ADO 

1,? 

50 

000?9 

* 050  015* 

STA 

?,  .H 

t POINTER  - 

ARFA 

B ' S 

DATA 

51 

0 0 0 ?5 

* 1 33000 

ADO 

1 .? 

5? 

nnn?6 

*050016- 

STA 

?.  .C 

t ROINTFR  - 

ARE  A 

C *S 

DATA 

53 

0 0 o?7 

* 1 33000 

A Of) 

1 ,? 

59 

OO030 

' 05001  7- 

STA 

?.  .0 

r POINTER  - 

AREA 

0 ' s 

0*TA 

5 5 

0003 1 

' 1 33000 

A 00 

1 .? 

56 

0003? 

* osoo?n- 

STA 

?,  ,HA 

1 POINTER  - 

ARE  A 

A ' S 

HEAOFRS 

57 

00033 

' 0 ? 9 0 1 ?- 

LOA 

1 , ImOR 

56 

00039 

1 1 33000 

ADO 

1#? 

5 R 

00035 

•0500?!- 

STA 

?#  .MS 

J ROINTFR  - 

A P F A 

S'S 

HEADERS 
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nnos  tbkin 
ni  nnn36'!330on 
o?  nio37iG5O02? 
03  nnoqft*l33O0« 
ou  o o n a i » osnn?3 
ns  onna? • 133000 

06  OOOU3  * 0*^0?66 

07  0 0 04444  * 020  1 55 
n*  00005 » o<ji ooo 

no  nnotit) 1 l 5 I 4401 

in  0 0 007  • i o?ooo 
1 1 f)  0 A 5 0 1 OO  1 000 
1 ? 00051  1 1 Moon 
i 3 onos?  »0?<J01  3' 
1 0 00053  1 1 33000 

15  00050  ' OSOOPU' 
1 6 

1 7 

16  0 0 0 55 * 060507 
10  00056 1 063507 
50  00057*0004100 
21  00060 1 063707 
??  00061  * 0004400 
? 3 00062*060206 
? 44  00063'063506 
25  ooo6a*oonnoo 
?6  00065*063706 

2 7 00066*0004400 
?P 

?B  000b7  ' 030?6'i 
30  00070*020  1 44  3' 

3 1 000  7 1*0  44  1 000 

3?  0007? ' 020006' 
33  00073'Oaioni 
34*  000744  1 i 0?a00 
1*  00075*  04*  1 00  * 
34* 

37 

3*  00076*020566 
*»  000  77  ' 0 4400  0 1' 
<40 

441  0 0 1 00  * 020  1 44?' 

<*?  00  101*  0?«l  4i  J ' 
44  3 00  1 0 2*  0 6 2 0 A 7 
444*  0 0 1 0 3*  0651  07 
44  5 0 0 1 0 44  ' 063607 
4*6  00  1 05*000  77  7 
447  00  1 06*  0061  5? 
<4 A 0 0 1 07*030  1 4*1 
440  00110'  021  000 

50  00  111*  0 2 *4 1 <4  3 1 

51  0 o i l p 1 i 06<40a 
*?  001  1 3 ’ 0 0 0 744  ? 
53  00  1 1 44*  02  1 00  1 
5o 

NB  0 A 1 1 5 * 1 0 1 440  44 

56  001  16*  n A0737 

57  on  1 1 7 1 000063 
sp  001?0'05C027 
50 


ADD 

l .? 

STA 

2.  .hc 

t POINTER  - 

AREA  C’S  HEADERS 

ADD 

1 .? 

STA 

2.  .HD 

1 POINTER  - 

area  0*s  HEADERS 

ADD 

1.2 

STA 

2.  .R? 

> PD  I NT  FR  - 

TRACK  INITIATION  DAT* 

LD* 

O.DTCDE 

5 T A 

0,0.? 

TnC 

?.? 

SUP 

0 , 0 

STA 

0.0,5 

INC 

2.? 

LOA 

1 . TTIO 

ADD 

1.2 

STA 

2,  .mTRx 

t POINTER  - 

HIT  M AT  R I * 

End  rjF 

POINTER 

ASSIGNMENTS 

ST*OTjMinc  MCio 
3KP«Z  MCH 
1 MP  . 

$*PP7  MCAB 

JHP  . 

NIOC  *-CiT 
3<<PKZ  HCAT 

JMP  . 

SKPOZ  MC*T 
JMP  . 

I SFT  UP  CONSTANT  VALUES  1 5 »ECH?  HEADER 

LOA  ?,.R?«0O 
LDA  O.HOCOF 
STA  0,0,2 
LOA  0 , T I MC  A 
ST*  0.1.? 

$je  o.o 

$TA  0,3,? 

l End  of  BEC"2  hf*oe«  SECTION 
4 SFT  go  CONSTANT  VALlJf  in  LSVAP  TABLE 


lda 

o , # up 

STA 

0 , LSVAP 

OF  LSVAR  SECTION 

LDA 

0,-16  1 

LTSTFM  Ftp  RESET  header 

LOA 

1 . . R S T HO 

DON 

0 , HC AR 

DO  * S 

1 , HC  AR 

$KPQN  M C A R 

JMP 

.-1 

JS° 

a .bc vsv 

LDA 

?. .QSTHD 

LDA 

0,0,2 

LOA 

1 , hOCDF 

S ;)» 

0,1, S ?B 

JMP 

START 

lda 

0,1.2  t 

REMOVE  THIS  LINE  when  POLLING 

LOGIC 

IS 

ADDED 

LOA 

0.3,? 

1 ACO  will  9E  -1  pn  RESET 

InC 

0 , 0 , S7R 

l IF  RESET  HEADER.  SKIP 

JMP 

START 

JMP 

INI  TL 

; BEHOVE  THIS  LINE  when  POLLING  LOGIC 

IS  AODFO 

STA 

?,  ,CU*H 

t STORE  BESET  heaoER  ADDRESS 

INTO 

CURRENT  HEADER 

I 
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000* 


TRKj  N 


WE  SET  LOGIC 


o? 

00121 • 

000a*l 

RESET! JRR 

I N I T L 1 T * 

0? 

J RESET :LOA 

?#.CllRM  J 

OR 

001?? 

o?i ooi 

LD  * 

0, 1 ,2 

OS 

00  1 ? 3 

oaoo*s- 

ST  A C 

,pmmCA 

Of* 

on  t ?a 

0?1 00? 

lda 

0.?,? 

07 

001  ?s 

1010OO 

NO  V 

0,0, SZR 

OR 

0012* 

ooooat 

JHP 

ASSIGN 

oc 

001  ?7 

O3R00R- 

LDA 

3, .RF AOY 

10 

00130 

020006- 

lda 

O.TIMCA 

1 1 

00131 

OR  1 an  1 

ST  A 

0,1,3 

1? 

ooij? 

020007- 

lda 

0 , T I T v P 

1 3 

00133 

0 a 1 a 0 R 

STA 

0 , ? , 3 

1 R 

001  3U 

1 O?ano 

sup 

0,0 

1 S 

00J3S 

oai 003 

STA 

0,3,3 

1* 

ooi  3* 

n?0?70* 

T 0 1 j LDA 

0 , MS 

17 

00137 

o?anoa- 

LDA 

1 , .RF AD* 

l R 

ooi  an 

0300*5- 

lda 

? , RMMC A 

1 o 

ooi  ai 

n*?no* 

OOP 

0 , MC  A T 

?n 

on  i o? 

o*soo* 

DO  A 

1 , MCAT 

21 

on  i u3 

07310* 

oocs 

? , M C A T 

?? 

nn  i ua 

n?oi Rp- 

LDA 

n,Hi  * 

23 

ooi  as 

0?a 1 a 1 • 

lda 

1 , .RSTHD 

?u 

001  a* 

0*?007 

nop 

0 , m C a 0 

2S 

00  1 R7 

0*S1 07 

OflAS 

t,MCAR 

2* 

001  so 

0*3*0* 

SKRON  nC  A T 

27 

ooi  St 

000777 

JHP 

.-1 

2R 

oois? 

0300*7- 

LDA 

?, . TP  1 

29 

00  1 S3 

0061S1- 

J SR 

o\  TRNSV 

30 

ooisa 

0*3*07 

SKRON  HC  A R 

31 

oniss 

000777 

JHP 

.-1 

32 

oois* 

00*1 S?- 

JSP 

».RCVSV 

33 

001  S7 

030 1 U1 - 

lda 

?,  .R-STHD 

3R 

00  1 *n 

n?i noo 

LOA 

0,0,2 

3 S 

00  1 6 1 

0?u 1 a 3- 

LDA 

1 , HOCDE 

3* 

001*? 

1 o*a  OR 

S'J* 

0, 1 , SZR 

37 

001*3 

0*3077 

HALT 

1 THIS  I! 

3R 

00  1 *a 

021003 

lda 

0,3,? 

30 

00  1 feS 

l 01 ROR 

INC 

0,0, S7R 

«C 

00  1** 

0*3077 

HALT 

1 This  I! 

at 

nn  i *7 

03RO*?- 

ASSIGN!  LDA  3..CAMAC 

a? 

nni  70 

021 nns 

LDA 

0,S,  ? 

a 3 

00171 

or i a nn 

STA 

0,0,3 

R R 

00172 

021 00* 

lda 

0,6,? 

as 

00173 

Oai a 0 1 

STA 

0,1,3 

Ufr 

00  1 7u 

02i no7 

LOA 

0,7,? 

a7 

0017S 

ORl ao? 

STA 

n , ?,  3 

OR 

noi  7* 

0?1 01 0 

lda 

0.10,? 

R O 

00177 

OR  1 R03 

STA 

0,3,3 

SO 

oo?oo 

021013 

LDA 

0,13,? 

SI 

00?01 

nun  o**« 

STA 

0 , R ? M C A 

S2 

; END  OF 

RESFT  LOGIC 

ILL  RE  r>  E L F.  T E 0 *HE  N POLLING  LOGIC  IS  ADDED 
I DELETE  I *hfn  ROLLING  LOGIC  IS  ADDEO 


A wF*OEP 


^OT  k RESET  HEADER 

assign  hca  address  from  resf  t header 


STJ 


initialize  indicators  and  pointers 


S' 

00?0?' i o ? a o o 

I N I TL  t SUP 

0,0 

S* 

0 0 ?0  3 ' 0R00R3- 

STA 

O.FUlt 

S 7 

0020a ' oanoaa- 

STA 

O.RST IN 

OR 

0020S' 0a0O3S- 

STA 

0,  . w 

SO 

on?o* ' oaooa2- 

STA 

0,  .M* 
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onn?  trkin 

01 

0 0 ?0  7 1 

0U01S6- 

ST* 

0 , C T PF 

0? 

no?io  • 

OUOI 57- 

ST* 

O.CTRX 

03 

nn?u  • 

QUO  1 60- 

ST* 

o.ctry 

nu 

00?1 ?' 

OUOI 61  - 

ST* 

0 » C T R Z 

OS 

00?t  3 ' 

0?O0 1 u- 

LOA 

0,  . * 

06 

00? 1 U ' 

Ou  0 0 3 l - 

ST* 

n.  mF 

07 

00?1S ' 

o?oots- 

LOA 

n , ,r 

np 

0 0? 1 6 ' 

Ounn 3?- 

ST* 

n * . t 

oo 

00?1 7 ' 

0?00l 6- 

LO* 

o,  .c 

1 0 

on??n • 

Ou  0 03  3- 

ST* 

0.  .t 

1 i 

0 0?? 1 ' 

0?00l 7- 

LOA 

0,  .0 

1? 

00??? ' 

OUO03U- 

ST* 

0,  .Z 

1 3 

oo??3 • 

o?0  0?  0- 

Ln  * 

0 , .M  A 

1 u 

00??u ' 

0 U 0 0 3 6 - 

ST* 

0 t . MF 

IS 

0 0 ? ?S  1 

0?oo?t- 

LOA 

n , . Hfl 

16 

00P?6  ' 

0U0037- 

ST* 

0 , . MX 

1 7 

0 0?  ?7 • 

0?00??- 

LD* 

0,  .HC 

1 R 

00?30 ' 

OUOOUO- 

ST* 

0.  .MV 

1<» 

00?3! ' 

0?00?  3- 

LO* 

0.  . MO 

?0 

00?3? 1 

0U00U1 - 

ST* 

0,  .HZ 

?\ 

00?3  3 1 

0?0070- 

LO* 

o.m? 

?? 

0 0?3  u 1 

0U0071- 

ST* 

0 » C TP 

?3 

1 PILL  2 

* 0 * T * 3 

HEADER  AREAS 

?u 

0 0 ?3S  ' 

0061US- 

FILL?:  isr 

3.  IMRTF 

1 INPUT  TO  FILLING  HUFFFP 

?S 

00?36 1 

06Q  1 77 

I MT  F M 

| INTERRUPT  ENARLE 

?6 

00?37 ' 

o?oouu- 

6*  IT  1 :lOa 

O.PSTIM 

?7 

00?U0 ' 

| 01 OOU 

MOV 

0,0, S7R 

?• 

00?U1 ' 

000660 

JMP 

PESET 

?9 

00  ?a? ' 

0?00u3- 

in* 

o . pull 

30 

00?U  3 ' 

1 01 OOS 

HUV 

0.0, SNP 

31 

00?ua ' 

000773 

IMP 

w*IT1 

3? 

oo?us ' 

00  6?0  0 - 

ISP 

■i  . SOSmF 

1 S 0 U * S m CONTFN'TS  of  APE*  f. 

SET  CTRF 

33 

no?u6 1 

006 1 UU- 

JSR 

a.  rijmr 

1 R jmp  POINTERS,  CLEAR  full 

3« 

0 0?u  7 > 

0 1 0 0 7 1 - 

ISZ 

CTR 

3 S 

no?so ' 

000765 

JMP 

PILL? 

lb 

oo?st  ' 

0061US- 

JSR 

a. INPTF 

J input  TO  FILLING  ruffe  r 

37 

on?s?' 

060177 

INITFNI  J INTERRUPT  FNARLE 

3R 

00  ?S  3 1 

0061 U6- 

jsp 

a.SETM 

t SET  RIT  MATPIX  FROM  X APE* 

30 

00?Su ' 

0?00uu- 

*A  I T?  :L0* 

O.RSTIM 

UO 

oo?ss • 

1 01 OOU 

MOV 

o.o, S7R 

ui 

00?Sfe ' 

0006U  3 

IMP 

RESET 

u? 

0 0?5  7 1 

0?OQu3- 

LO* 

0 .PULL 

U3 

00?60 ' 

101005 

MOV 

0,0. SNR 

uu 

0 0?6 1 ' 

000773 

JMP 

n*IT? 

u S 

u7 

J fill  6E*T  DAT* 

3 ME  AOEP  AREAS 

UP 

00?6? ' 

0 06?0  0 - 

P ILLN j JSP 

a. sosmp 

1 SQUASH  CONTFNTS  of  APE*  F, 

SET  CTPP 

uo 

00?63 ' 0061 U4- 

ISR 

a.suMR 

l RUMP  POINTERS, CLEAR  FULL 

50 

On?6U  • 

0061  US- 

ISR 

a. INPTF 

; INPUT  TO  FILLING  RllFFEP 

SI 

00?6R ' 

0601  77 

INTEN 

5? 

00?66 • 

006150- 

JSP 

a, chc pm 

t compare  t t z areas  TO  RIT 

MATRIX 

53 

00?M  ' 0061  U4- 

JSP 

a.SETM 

J SFT  RIT  H A T P I V FROM  t AREA 

RU 

o 0?  70  ' 

0061U7- 

JSR 

a.SETHO 

1 SET  UP  HE  AOEP  TO  PECM? 

ss 

00?7 1 ' 

0?00uu- 

** ITn:LO* 

0 » PST  I N 

56 

0 0?7  ? 1 

1 0 1 0 0 u 

MOV 

0, 0, SZR 

57 

0 0? 7 3 1 

0006?6 

JMP 

PESET 

5 8 

O0?7U<0?00U3- 

LO* 

0 t PULL 

SO 

00?7S ' 

1 01 ons 

MOV 

0.0, SNR 
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000*  TRKlN 

01 

00?76*  00077! 

JHR 

WAITN 

0? 

00?77*  0IOP6U- 

LOA 

?.  ,R?MDP 

01 

00300* 0?007?- 

LOA 

o,tictr 

oa 

00101 »Oal 00? 

STA 

o,?,?  ; 

05 

0O!0?’0?0ia?-TP?: 

LDA 

0,H16  I 

06 

OOIOI * 0?a?6a- 

LDA 

1 . .P?HDP 

07 

ooioa » oloo66- 

LDA 

?,R?HC* 

OP 

0 n SOS  1 06?0O6 

DOR 

O.HCAT 

OR 

00106*065006 

dd» 

1 * MC  A T 

1 o 

00107*071106 

DOCS 

? , MC  A T 

1 1 

0 0 S 1 0 '061606 

SKPDN  HC  A T 

1 ? 

0011 1 '000777 

.1  HP 

.-1 

1 I 

noil? ' 030073- 

LDA 

?, . TW? 

l a 

00 1 1 1 ' 006151- 

JSR 

<?.  TRNSV 

1 5 

00!ia'0?0O7?-TRl! 

LDA 

0,TICTR 

16 

00315*030070- 

LDA 

?,H?  J 

17 

00116*1 asooo 

ADD 

?,n 

i P 

0031  7 * 0?a?6S- 

LOA 

1 , .R2 

l R 

oo !?n * 010066- 

LOA 

? , R ?H  C A 

?0 

003? 1 ' 06?  00  6 

Odh 

O.Hf.AT 

?1 

003?? ' 065006 

ODA 

1 ,hc AT 

?? 

003?3'07I106 

DOCS 

? , MC AT 

?! 

00 I?a *061606 

S K P D N hqaT 

?a 

0 0 3?5 • 00077  7 

JMR 

.-1 

25 

00326*030074- 

LDA 

?,.TP3 

?6 

00 !?7  * 006 1 5 1 - 

.ISP 

?.TRNSv 

27 

?p  no3io 

?r  00331 
in  non? 

11  00333 

12  nonu 
II  00335 
m 00336 
3s  003 17 
36  on3an 
17  noiai 
*p  noia? 
IQ  nniui 
ao  no3aa 
ai  ooias 


STQ»e  TRACK  data  COUNT  I N RECH?  HEADER 
SEND  headep  TO  RECh? 


ALLO*  FDR  FIRST  ? DATA  CHOP  *OROS 


; SEND  TRAC*  INITIATION  DATA  TO  REC«? 


; SEND  SQUASHED  Y AREA  DATA  10  RECM? 

OIOP^U-TRU!  LOA  ? , , R?hDR 
02101 7 LOA  0,17,? 

0?aO70-  LOA  1 , H ? 

i?3ono  ado  1,0  i - horo  count  «?  dp  squashed  «ord  area 

0?U0II-  LOA  1 , . V 

010066-  LOA  ?,P?HCA 

062  0 06  00«  0,HCAT 

ohsnnh  on  a i,mcat 

073106  OOCS  ?,MCAT 

061606  SKOON  MCAT 

000777  THR  ,-l 

03007S-  LOA  ? , , TMij 

006151-  JSR  4.TRNSV 

060U77  READS  0 


a? 

ooia6 ' 

0?a>oa- 

LDA 

1 , M S K RP 

a I 

0 0la7 ' 

I07a06 

AMD 

0,1 , SNP 

aa 

ooiso* 

00071 ? 

JMR 

ftlln 

as 

; PREPARE 

LSVAR  TARLE 

EDR  RASSING  TD  LS*YZ 

46 

00151  * 

020033- 

LDA 

0,  . V 

a7 

0035?' 

oaooo 1 - 

sta 

0,LSVARM 

ap 

00  IS! ' 

020072- 

LDA 

o,tktr 

ao 

noisa ' 

oao  oo?- 

STA 

0 , LSVAR*? 

so 

00156' 

020160- 

LOA 

0 , CTRr 

61 

00356* 

OaOOOI- 

STA 

0 , LSVAP  + 3 

s? 

00157 ' 

006205- 

JSR 

d . L S * Y Z J 

PRINT  OUT  X,Z  TRACK  INITIATION  AND  Y AREA  DATA 

S3 

00360 ’ 

00070? 

JHP 

E ILLN 

5a 

J END  OE 

EILLN  DATA 

AND  HEADER  AREAS  LOOP 

ss 

56 

67 

: ROUTINE 

TO  INITIALI7E  INPUT  TO  FILLING  RlFFER 

sp 

00361 ' 

06a i 76- 

INRTE  jSTa 

3 , R T R NF 

59 

0036?' 

030063- 

LDA 

? » , C AH*C  l 

set  IJR  forking  cam  list 
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OOOO  T P * I N 


0 1 

00363  ' 03U0M- 

LOA 

3 . .CAMwk 

i FPPM  ACCEPTABLE  C ah  list 

0? 

00  36U  * 0?1 000 

L oa 

0,0.? 

03 

00365 • oat  aoo 

3 T A 

0,0,3 

ru 

00366 ' 0?1 001 

LOA 

0.1.? 

05 

00367  foat  aoi 

3 T A 

0.1,3 

Of 

00370 ' 0P1 00? 

LOa 

0,?,? 

07 

00371 » oa l an? 

3 T A 

0 » ? , 3 

o b 

0037? • 0?1 003 

LOA 

0,3.? 

no 

00373 ' oai U03 

3 T A 

0,3,3 

1 0 

0037a • i 0?U00 

SUB 

0,0  ; 

{-LEAP  FULL  INOICATOR 

1 1 

0 0 375  ' Oa  00  a 3- 

sri 

O.PULL 

i? 

00376 ' 0 ? 0 0 7 7- 

LOA 

0 , *a  ; 

5ET  CAM  COUNTER  to  -a 

1 ■» 

00377 ' oao 1 0 1 - 

5TA 

O.CMCTW 

U 

OOUOO ' 0?0  036- 

LOA 

0 , , mF  j 

FRTABLTSm  current  mfaoep  pointer 

1 5 

ooaoi ' o a o o ? 7 - 

STA 

0, . CUPH 

1 6 

ooao? ' o?o  o 3 1 - 

LOA 

0,  .F  i 

ESTABLISH  CURRENT  OATA  POINTER 

1 7 

O0a03 ' 000030- 

3 T A 

0,  .CUPH 

1 P 

ooaoa » OhO?o  7 

NIOC 

*CAP  ; 

UNLOCK  PECEIVFP 

1 Q 

ooa05 • o?o 1 u?- 

LOa 

0 , *\ 6 

f LISTEN  FOR  1ST  m £ A P E P 

?o 

o o a o 6 ' o?ao?7- 

LOA 

t . .CUPH 

?1 

o 0 a o 7 ' 06?0O7 

006 

O.HC AW 

?? 

0 0 a 1 0 ' 0*5 1 07 

0 0 A ij 

1.6CAP 

?' 

ooa  n • oooao l 

JMP 

.♦1 

?a 

00a l ? ' 00?1 76- 

JHP 

iPT  PNF 

?5 

l EnO  OP 

IKPTF 

?7 

?F 

: RO'JTINF 

TO  CLEAR  FULL  INDICATOR  K BU“P  POINTERS 

?o 

00a 1 3 ' 1 0?uOO  i 

*u*P:  3Ufl 

0,0 

30 

ooa l a ' oaoou  3- 

3 T A 

o,full 

31 

00  a i 5 • o?oo  3a- 

LOA 

0,  .7 

3? 

0 0 a 1 6 • 0U0035- 

3 T A 

0 , • M 

33 

OOM  7 ' 0?O033- 

LOA 

0,  .V 

3« 

ooa?0 ' 0 aO  0 3a- 

3 T A 

0,  .2 

3* 

00a? 1 ' 0?003?- 

LOA 

0,  . X 

36 

00a?? • oaoo  33- 

STA 

0,  .Y 

37 

OO  a?3 »o?003l- 

loa 

0,  ,F 

3B 

ooa?a • oaoo3?- 

STA 

0,  .X 

30 

0 0 a?5 ' 0?00  35- 

LOA 

o,  ,6 

uO 

O0a?6'0a0031 - 

STA 

0,  ,F 

a 1 

oou?7 • 0?o  o a l - 

LOA 

0.  .M7 

a? 

0 oa  30 • OUOOU?- 

STA 

0 , ,hh 

U 3 

0 0 u 3 1 ' 0?OOU0- 

LOA 

0 , ,MY 

iU 

0003? ' OaOOa 1 - 

STA 

0,  .HZ 

bC 

O0U33 ' 0?0037- 

LOA 

0,  .HX 

at* 

onu3u  * oaooao- 

STA 

0,  .hy 

a7 

ooa35  * o?o  036- 

LOA 

0,  . MF 

up 

0OU76*  0a0037- 

STA 

0 , . MX 

UP 

0oa37  *0?ooa?- 

LOA 

0 , . mn 

50 

ooaao ' 0aoo36- 

STA 

0 , . HF 

51 

00  aa i » o?o 1 60- 

LOA 

0 , C T R Y 

s? 

ooaa? ' oao 1 6 l - 

STA 

0 , C T P 2 

M 

00au3 ' 0?01 57- 

LOA 

0 , C T P X 

5a 

ooaua • oaoi 60- 

STA 

0, C TRY 

55 

00 aa5 • o?0 1 56- 

LOA 

O.CTPF 

S6 

ooaaf 1 OaO  t 57- 

STA 

O.CIR* 

57 

00aa7  ' 1 0?aoO 

SUP 

0,0 

5P 

o oa50  ' Oao 1 56- 

ST  A 

O.CTPF 

50 

OOasi • OOOaOl 

HP 

.♦1 
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0010  TH<IM 


oi 

nnos?' 

oo i ooo 

J*P  0,3 

n? 

END 

OF  PUMP 

03 

po 

ns 

INTERRUPT  SERVICE  ROUTINE 

P6 

00053 

OPOO01  INTSV! 

JMP  .*1 

07 

noaso 

0 0 o 1 0 o - 

ST*  n,s*v*c  : 

! SAVE  ACCUMULATORS  K CARRY  BIT 

pb 

onuss 

ooo 1 o*- 

SI*  l.SAVAC+1 

PR 

nnos* 

0S01 06- 

ST*  P , S*  V AC*  ? 

10 

O0OS7 

0*0107- 

sr*  3,s*v*c*3 

1 1 

pnut.0 

101 1O0 

MOVL  0,0 

l? 

OOoM 

noon  o- 

ST*  p,S*V*C*u 

1 3 

nnofe? 

o?onno 

LD*  0,0,0 

1 fl 

0PU63 

000  1 1 1 - 

ST*  o, SAVIN 

1 

0006U 

061077 

DIB  0 , CPU  » INTERRUPT  * C k NONL  E OOF 

16 

00065 

0?011?- 

LO*  1, SEVEN 

17 

noohb 

1 06 OOO 

SUB  0,1 ,szw  : 

1 IS  INTERRUPT  ON  MCA  RECEIVE? 

1 * 

000b7 

063077 

HALT  I NO 

1« 

0 Oo  70 

060007 

DI*  o,mc*»  ; 

YE* 

?o 

00071 

0001 1 7- 

ST*  0 , R wO  * D 

?) 

0007? 

061007 

DIP  o , MC* w 

?? 

00073 

oooi?o- 

ST*  0 , R wDC  T 

?3 

00070 

0 b?o  n 7 

nic  0 , m c * R 

?• 

00  0 7S 

0001 1 3- 

ST*  0 , S T * T R 

?* 

ooo  7 6 

0 ?u 1 10- 

LD*  1,TImoT 

?6 

00077 

1 07000 

*ND  0,1 , SZR 

? 7 

onsoo 

063077 

m*lt  : 

RfcCEIvPR  TIME  OUT 

?* 

nosoi 

0?o l 1 6- 

LO*  1,CNTDR 

?Q 

onso? 

1 0 7 op* 

ANO  0,1, SNR 

30 

00*03 

063077 

N*LT  1 

RFCFIVRM  COUNT  NOT  OONf 

31 

0 0*0  u 

0 30  0 ? 7 - 

LO*  ?,.CURM 

3? 

oo*os 

0?1 ooo 

LD*  0,0.? 

33 

00*06 

0?0103- 

ld*  i,mdcoe 

3fl 

no*07 

106000 

SUP  0,1, SZR 

i is  this  a header  block? 

3* 

oosi  n 

063077 

halt  i np 

whF  n ROLLING  LOGIC  IS  ADDED,  THIS  MILL  be  CHANGED  TO  1 

36 

00*1  1 

0? 1 0 o 1 

LD*  0,1,?  ; 

37 

oosi  ? 

10 1 ooo 

INC  0,0, SZP 

1 IS  THIS  * RESET  HEADEP? 

3* 

00*13 

000O l 3 

JMP  CAMCK 

; NP 

3R 

00*10 

1 o?*?n 

SURZL  0,0 

J YES 

on 

00*1  * 

nopnua- 

ST*  O.RSTIN 

l SET  RESET  INDICATOR  TP  1 

a l 

OOSI  6 

0?01 l o- 

LD*  0,S*v*C*o 

} RF STORE  REGISTERS 

o? 

00*17 

101 ?oo 

MOV  R 0,0 

03 

nns?o 

0?01  O'J- 

LO*  0,SAV*C 

<J  u 

0 OS?  1 

0?01 OS- 

LD*  1 , S * V * C * 1 

0* 

OOS?? 

0301  06- 

LD*  ?,SAV*C*? 

06 

0 0 *?3 

030 107- 

LDA  3 , S AV  AC  * 3 

07 

nn*?o 

000  oo 1 

JMP  . ♦ 1 

OP 

oos?S 

00?1  1 1- 

JMP  ^SAVIN' 

i RF  T UR N 

OQ 

O0*?fe 

0?0063- 

CA-1CK 

I LD  A 0,.C*mmk 

*p 

on*?7 

0O006O - 

STA  0 , C * MC  T 

*1 

00*30 

0?0077- 

LD*  0 » m o 

*? 

00*31 

OOO 1 00- 

sta  o.ctri 

take  CAM  mc  A ADDRESS  PROM  CURRENT  HEADER 

* 3 

00*3? 

0?1 OP  1 

lda  o,i,?  j 

so 

00*33 

0 op  ? 7 1 - 

ST*  O.SVMCA 

5* 

00*30 

0 ?6  0 6 0 - 

C*mld 

: LDA  1.3CAMCT 

*6 

00*3* 

1 P60PS 

SUB  P , 1 , SNR 

*7 

00*36 

000437 

JMP  CMWIT 

s« 

00*37 

0 1 0 060- 

ISZ  TAMCT 

50 

00*00 

01 01 oo- 

ISZ  CTRI 
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001  1 

T R K I N 

0 1 

oosai 

' 000773 

JMR  CAMLR 

0? 

no5u? 

' 03UOOU- 

NEGICJLD*  3. .READY  ISEND  RACK  REPLY  OF  NOT  ACCEPTABLE 

05 

00503 

* 1 0?530 

SUB7L  0,0 

on 

oosuu 

' Oai a03 

STA  0,3.3 

05 

oosos 

' 0?0?70- 

TnGCi:LOA  0,«5  J transmit  ACKNOWLEDGE  TO  i 

MACHINE  which 

SENT 

Oh 

00506 

' O?aoou- 

LDA  l,. ready 

07 

00507 

1 0 30  ? 7 1 - 

LOA  2.SVMCA 

Oh 

00550 

' 0 6? 0 06 

DOB  O.MCAT 

0O 

00S51 

* 065006 

DO A 1 , “C  * T 

10 

0055? 

• 0731  06 

DOCS  ? . M C a T 

1 1 

00555 

' 063606 

-5KPD6  M C A T 

1? 

00550 

' 0007  77 

JMP  #-l 

1 3 

00555 

•030153- 

LOA  ?,.INGCM 

1 A 

00556 

•006151- 

J SR  J.TRNSV 

1 * 

00557 

' 0 6 rt  ?0  1 

NIOC  MCAR  1 UNLOCK  RECEIVER 

1 h 

00560 

• o?em?- 

LDA  0.M16  1 LISTEN  FOR  HEADER 

17 

00561 

• o?ao?7- 

LDA  I..CURH 

If 

0056? 

• 0b?007 

DDR  O.MCAR 

1 <3 

00563 

'065 107 

00  A S l.MCAR 

?o 

00560 

' 0 ? 0 1 1 0- 

LOA  (),SAVAC  + a ; RESTORE  REGISTERS 

?\ 

00565 

' 1 0 1 ?no 

MOV  R 0.0 

?? 

00566 

• 0?0 1 OU- 

LDA  0 , S A V A C 

?3 

00567 

' O^U 1 05- 

LDA  I , 5 A V AC ♦ 1 

?U 

00570 

' 030106- 

LDA  ?.SAVAC+? 

?s 

00571 

' 03U1 07- 

LDA  3,savac*3 

?h 

0057? 

'oooaoi 

J MR  . ♦ 1 

?7 

0057J 

' 060 1 77 

lNTEN  1 INTERRUPT  ENABLE 

?h 

0 0 5 7 U 

* 00?  1 1 1 - 

JMP  aSAVIN  1 RETURN 

?o 

00575 

' o?i on? 

CMMlTtLOA  0,?,?  I SET  UP  RECEIVE  FOR  DATA 

30 

00576 

' 0?u070- 

LOA  l.M? 

31 

00577 

' 1 ?3000 

ADD  1,0 

3? 

00600 

' 0?<J030- 

LOA  l,,Cil«0  7 TO  CURRENT  DATA  RD I N TE » 

33 

00601 

' 06?O07 

DOB  O.MCAR 

3« 

0060? 

'065107 

OOAS  l.MCAR 

3 S 

00603 

' 03uOOU- 

LDA  3, .READY 

36 

0060U 

' i o?aoo 

SUB  0,0 

37 

00605 

• ou i ao  3 

STA  0,3,3  7 HEADER  IS  ACCEPTABLE 

30 

1)0606 

’ 0?n?7O- 

TRDVCt  LDA  0.M5  1 TRANSMIT  READY  MESSAGE 

TO  CAM 

30 

00607 

' o ? u o o a - 

LOA  1, .READY 

op 

00610 

’ 030?71- 

LOA  2 , S VMC * 

0 1 

00611 

' 06?0O6 

DDR  O.mcaI 

0? 

0061  ? 

’ 065006 

DOA  1 , MC  * T 

03 

0061  3 

'073106 

OUCS  2.MCAT 

00 

OOM  a 

' 063606 

S K D0  N MC  A T 

il5 

006  15 

•000777 

.IMR  ,-l 

06 

00616 

' 0 30 15 «- 

LOA  ? , , T ROY  C 

u 7 

006  17 

' 00615  1 - 

J5R  a.TRNSV 

oo 

0°6?0 

•063607 

SKPON  MCAR 

<jO 

006?1 

•000777 

JMP  .-1 

*0 

006?? 

•00615?- 

JSR  a.RCVSV 

SI 

006?3 

• 0 30030- 

LDA  2..CURD 

5? 

006?U 

' 0?0155- 

LOA  O.OTCOE 

S3 

0 06?5 

’ 0?5  0 0 0 

LDA  1,0,2 

so 

006?fc 

' \??uou 

SUP  1,0, sz» 

55 

0 06?7 

•063077 

HALT  l BLOCK  JUST  RECEIVED  MAS 

not  data  block 

56 

00630 

' 10?aO0 

SUB  0,0 

S7 

0063  1 

• 0U?06<J- 

STA  0.9CAHCT  | DELETE  This  Cam  from 

ACCEPTABLE 

LIST 

se 

0063? 

•010101- 

rSZ  CMC T R | have  ALL  Cams  SENT  DaTa? 

to 

00633 

• oooa  t 3 

JmP  SF  TUP  I NO  - SFT  UP  RECEIVE 

FOP  MORE 

HEADER 


147 


ooi?  TRkim 


01 

00630 

' 1 0?5?0 

3UB7L  0,0 

J YES 

0? 

00635 

' Ouooi3- 

STA 

0 , FULL 

7 SET  FULL  INOICATOR  TO  1 

03 

00636 

•0?01 10- 

LOA 

0 , S A V A C ♦ 4 

7 RESTORE  REGISTERS 

ru 

00637 

' 1 0 1 POO 

MOVR 

0,0 

05 

00600 

' 0201  nil- 

LOA 

0 , SA VAC 

06 

0 064  1 

' 02« 105- 

LOA 

1 , SAVA  CM 

ft7 

0060? 

1 0 30 1 0 6- 

LOA 

?, SAVACf? 

o#> 

no6u3 

•03U107- 

LOA 

3,SAVAC*3 

no 

00604 

'000401 

JMR 

. *1 

1 0 

00605 

' 0 0?  1 1 1- 

JMR 

ASAV  IN 

J RETURN 

1 1 

00646 

• 0?00?7-SEIU» 

LOA 

0, .CORN 

1? 

00647 

' 0?40?6- 

LOA 

1 , ICamh 

1 3 

00  650 

' 1 ? 3 0 00 

ado 

1 ,0 

1 4 

00651 

' 0U00?7- 

STA 

0 , .CURm 

1 * 

0065? 

' 0 ?0  0 30- 

LOA 

0, .CURO 

1 6 

006S3 

'0?40?S- 

LOA 

1 , ICamo 

1 7 

00654 

' 1 ?3  0 00 

ADO 

1 , 0 

1* 

00655 

' 0U0030- 

STA 

0, .CURO 

1° 

00656 

' 060?07 

MIOC 

MC  A»  7 

UNLOCK  MCA  RECEIVER 

?( 

00657 

•02014?- 

LOA 

0,*M6  i 

SET  UP  RECEIVE  FOP  NFYT  MF1DFR 

21 

0 0660 

• 0?40?7- 

LOA 

1 , .CURM 

?? 

00661 

' 0 6?0  0 7 

DOR 

0, HC AR 

?3 

0066? 

'065107 

00  A S 

1 . MC AR 

00663 

•020110- 

LOA 

0 , SAV AC+U 

1 RESTORE  REGISTERS 

?5 

00664 

' 101 ?00 

MOVR 

0,0 

?6 

00665 

•0?01 04- 

LOA 

0 * S A V A C 

?7 

0 0666 

'020105- 

LOA 

1 ,SAVaC*1 

?* 

0 0667 

•0301 06- 

LJA 

?, SAVAC+? 

?<* 

00670 

•034107- 

LOA 

3 » S A V AC  ♦ 3 

30 

00671 

'000401 

J HR 

,♦1 

31 

0067? 

•060177 

IMTEN 

j interrupt  enable 

3? 

3? 

00673 

•0021  1 1- 

J HR 

3SAVIN 

Til 

35 

7 ROOT IMF 

TO  SOU A SH  IN  PL*CF  F *RF*  QATA  FROM  4 CAMS  INTO  1 LIST 

36 

00674 

'0541 77-SQSHFf STA 

3 , R I RNS 

37 

00675 

• 1 0?400 

sue 

0,0 

3* 

0 0676 

'0«0?72- 

STA 

0,N7C am 

7 COUNTER  OF  NON  0 CAM  COUNTS 

3 P 

00677 

' 0 ?0 1 6>- 

LOA 

O.CTRiO 

l ADDRESS  OF  LIST  11F  CAMS'  COUNT ERS 

uO 

0 0 700 

'0«0163- 

SI  A 

0,CTRCT 

01 

00  70  1 

' 0?0 1 64- 

LOA 

0 , SCH*f> 

7 AOOPFSS  OF  LIST  OF  Cams  STARTING  AOORFSSES 

u? 

0070? 

•OttOl 65- 

STA 

0, SCMCT 

ill 

00703 

' 0?0O77- 

LOA 

0 , h 4 

uu 

00704 

• 0 4 0?  7 3- 

STA 

0, AlC 

7 COUNTER  OF  ALL  Cams 

45 

00705 

• 0 3 0 0 3 1 - 

LOA 

? , . F 

7 BEGINNING  AOORESS  OF  f data  area 

46 

00706 

' 151400 

INC 

?,?  7 TNCRFMFNT  AOOPFSS  RY  ? TO  RYPASS  ? 

07 

00707 

' 1 5 1 4 0 0 

INC 

?,?  f 

DATA  CODF  WORDS 

4P 

0071  0 

' 0 340  36- 

LOA 

3 , , HF  7 

BEGINNING  AOOPFSS  OF  F ME  A OE  R AREA 

uo 

0071  1 

•02100?  SFLP1 

SLOA 

0,2.3  » 

LOOP  TO  ESTABLISH  ? LISTS 

0071  ? 

' 101005 

HQV 

0,0, SNR 

? 1)  STARTING  AOORESSFS  FDR  FACm  OaTa  AREA 

5 1 

007  13 

•000411 

JMP 

INCMT 

•5? 

0071  4 

' 0?U 156- 

LOA 

1 , C T RF 

1 2)  -*nPD  COUNT  FDR  EACH  DATA  AREA 

03 

00715 

'107000 

A 00 

0,  1 

Si 

0071  6 

•0441 56- 

STi 

1 , C TRF 

*5 

007  1 7 

• 002163- 

STA 

o,*ctrct 

1 CAH(I)  NEGATIVE  WORD  COUNT 

56 

0 07  ?0 

•05?1 65- 

ST* 

?,-JSCHCT 

7 CAM(I)  BEGINNING  DATA  address 

57 

0 07?  1 

' 010?72- 

osz 

NZCAH 

56 

007?? 

•010163- 

I S 7 

CTRCT 

50 

00723 

•010165- 

ISZ 

SCRCT 
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00  13  TRKIN 

01 

00724  ' 

02002P- 

INCNT  tLOA 

0, ICAMD 

02 

0072S  * 

1 1 3000 

ADD 

0,2 

03 

00726* 

020026- 

LD  A 

0 » I C AMM 

04 

00727  ' 

1 1 7000 

ADO 

0,3 

OP 

0 0 7 SO • 

010273- 

ISZ 

ALCAM 

Ofc 

007 J| * 

000760 

.IMP 

sflpi 

07 

00732  ' 

024  1 S 6 - 

LDA 

1 ,CTPF 

OP 

0075  V 

1 2S00S 

MOV 

1 , 1 ,SNP 

oo 

00754 ' 

0021 77- 

JMP 

*PTPNS 

1 0 

0O73S • 

020 16?- 

lda 

o,ctrad 

1 1 

00736 ' 

040165- 

STA 

0 , C T PC  T 

1 ? 

00757 ' 

020164- 

LDA 

0, SCMAD 

1 X 

00740 ' 

040 1 6S- 

STA 

0,SCMCT 

1 a 

0074  1 ' 

1 26400 

SUB 

1,1  1 

IP 

00742  • 

0300  51  - 

LOA 

2,  ,F 

1 fc 

00745 ' 

1 SI  400 

INC 

2.2 

17 

00744  ' 

1 S 1 4 0 0 

TNf 

2,2 

1 P 

0 0 7 4 P • 

0361 6P- 

SF  LP2 ■ 

:LDA 

3,*SCMCT 

l « 

00746  ' 

0?1 400 

SFLP3; 

! LD  A 

0,0.3 

20 

00747  ' 

041000 

S T A 

0,0,2 

21 

O07P0 ' 

1 7P400 

INC 

3,  3 

2? 

007S1  ' 

1 P 1 400 

INC 

2,2 

2% 

007S2 ' 

1 2S400 

INC 

1.1  t 

?a 

O07P3 ' 

012163- 

ISZ 

3CTPCT 

?s 

007S4 ' 

000772 

JMP 

SFLP3 

?6 

0075S' 

010163- 

I S 7 

CTRCT 

27 

007S6 ' 

0101 6S- 

I S 7 

SCMCT 

?p 

007S7 ' 

010272- 

IS? 

N 7 C A M 

24 

00760 ' 

0 00  7 6p 

IMP 

SFLP2 

3" 

00761 ' 

0201 S6- 

LOA 

O.CTPF 

31 

00762 ' 

l 23004 

ADD 

1 .0, sz* 

3? 

00765' 

065077 

MALT 

1 * 

3? 

00764 ' 

00040 1 

JMP 

.♦1  1 

34 

0076S ' 

0021 77- 

JMP 

MPTPNS 

3P 

1 END  OF 

souasm  P' 

36 

37 

3P 

l RrlUHNf 

TO  SET  1 

TQ 

00766 ' 

0S420  1 - 

SETMOl 

l STA 

3, ptPnh 

40 

00767  ' 

050?64- 

LDA 

2, .P2MDP 

U] 

00770  » 

1 O?400 

S'JP 

0,0 

a? 

0077  1 • 

04 1 QO? 

STa 

0,2,2 

43 

0077?' 

041012 

STA 

0,12,2 

4 4 

00775' 

034037- 

lda 

3,  .MX  J 

as 

00774 ' 

021402 

LDA 

0,2,3  ) 

46 

0 0 7 7 S 1 

04 1 004 

STA 

0,4,2 

47 

00776 ' 

021 42? 

LDA 

0,22,3 

(i« 

00777  ' 

041006 

STA 

0,6,2 

4 o 

0 l 000 ' 

02144? 

LDA 

0,42,3 

SO 

01001' 

041010 

STA 

0,10,2 

s 1 

0 1 002 ' 0?1 462 

LDA 

0,62,3 

N2 

01003' 

041012 

STA 

0, 12,2 

p 3 

Ot  004 ' 

021401 

LDA 

0,1,3  t 

P4 

0 1 OOP  1 

1 10P220 

MDV ?P  0,1 

ss 

01  006' 1 2P  2 2 0 

MOVZP  1 , 1 

S6 

0 1 007  ' 

’ 1 2P  ?2  0 

HOVZP  1,1 

S7 

01010' 

1 12S220 

NOVZM  1,1 

SP 

oi  oi  r 

021421 

LOA 

0,21,3 

SR 

01012' 

1 1 000O0 

COM 

0,0  i 

I PFTUWN  IF  TMEPF  IS  NO  DATA  TO  PE  SQUASHED 


I TEmPORaPy  COUNTER 


T£MPnp4Ry  COUNTPP 


OF  0 A T A hOHOS  SENSED  IN  F 

DOESN’T  A OPE  E WITH  SUN  OF  mFaDFP  COUNTS 


MOPE  X ARP  A VAPJAKlES 
« DF  LFAkEPS  FROM  FAC«  CA«  I M 


MCA  AOOPESSES  OF  E A C N CAN  I M x APEA 


LOGICAL  OP 
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0010  TPKIM 

01 

01013 

107000 

anO 

0,1 

o? 

01010 

106220 

AOCZP  0,1 

03 

01  01S 

1 ?S  ? 2 0 

'aovzp  1,1 

00 

01  01  b 

1 ?S?  2 0 

HOVZR  1,1 

OS 

01017 

1 ?S?20 

M0V7M  1.1 

Ob 

01020 

0?1  40  1 

LOA 

0,01,3 

07 

01  0?1 

100000 

COM 

0,0 

op 

0102? 

1 07000 

A NO 

0,1 

09 

01023 

1 06220 

A0C7»  0,1 

10 

01020 

1 2S220 

movzp  l.i 

1 1 

o i o?s 

1 2S2  2 o 

M f J v z » 1 , 1 

1 ? 

01026 

1 25220 

HQVZP  1,1 

1 3 

01027 

021  Oh  1 

LDA 

0,61.3 

1 0 

01030 

1 00000 

COM 

0,0 

1 s 

01031 

107000 

AND 

0,1 

1 6 

0103? 

1 06000 

AOC 

0, 1 

17 

01033 

0OS0 1 u 

STA 

1,10,2 

1 composite  wOPD  of  MCA 

AOOPfc  SSES 

1 P 

01030 

0?1 oos 

LOA 

0,S,  3 

1 FROM  x APf  A 

1 9 

01035 

0 o 1 0 1 S 

STA 

0,  IS, 2 

| FPAMF  » OF  * AREA  OATA 

?o 

0 1 636 

03004  1 - 

LOA 

3.  .HZ 

1 STOPF  7 AP  F a VAPIARLF 

? 1 

01  037 

02100? 

LOA 

0,2,3 

l m OF  LFAKFPS  F P0m  EACH 

CAM  In  z APEA 

?? 

01  ooo 

001 OOS 

STA 

0 , S , ? 

23 

01001 

021 02? 

LOA 

o,22,3 

2o 

01  00? 

001007 

STA 

0,7,2 

2S 

01003 

021 oo? 

LOA 

0,o?, 3 

26 

0 1004 

001011 

STA 

0,11,2 

? 7 

01  ous 

021 06? 

LOA 

0,62,3 

?P 

0 1 OOfe 

001013 

STA 

0,13,2 

?° 

0 1047 

0? 1 OOS 

LOA 

0,S,  3 

J FPAMf  | OF  z APF  A OATA 

30 

01  oso 

001016 

STA 

0,  16,2 

31 

01  0S1 

0?ftl*0- 

LOA 

0,CTHY 

1 -MOP n CniiNT  OF  OATA  IN 

Y AWFA 

3? 

OIOS? 

00 1 0 1 7 

STA 

0,17,2 

33 

0 1 OS  3 

00000 1 

JMP 

.♦1 

30 

0 1 0S4 

002201  - 

JMP 

/SPTPNH 

3^ 

; eno  of 

POUT  INF 

TO  SFT  U°  HEAOFP  FOP  PFCm? 

3 6 

i“******' 

3 7 
3* 

t POUT  I Nt  TO  SFT 

UP  HIT  MATPIX  FPOM  OATA  IN 

X APF  A 

39 

oioss ' 

0SU202- 

SPTM!  STA 

3 , P T P NM 

00 

010S6' 

0201S7- 

LOA 

0,CTPX 

1 TEST  CTPX  FOP  NON-ZE»0  VALUE 

0 1 

01 0S7 ' 

1 01 oos 

mOv 

0,0, S N P 

0? 

0 1 060  » 

001 ooo 

JMP 

0.  3 I 

1 TF  CTPXsO,  PETUPN 

03 

01061' 

030??7- 

LOA 

3. *1?« 

l ClEAP  HIT  M A T p I X OF  2 S 6 

S Y 16  WOPDS 

04 

o 1 0*2 ’ 

030020- 

LOA 

? , . M T P X 

os 

01063' 

0?o??6- 

LOA 

1 , 0 3? 

u6 

0 1 064  ' 1 02000 

SJP 

n,0 

07 

0 1 OPS  ' 

001000 

CL»LPtSTA 

0,0,2 

op 

01  066  ' 

001 001 

STA 

0,1,2 

g« 

01067' 

001002 

STA 

0,?,? 

so 

01070 ' 

001003 

STA 

0,3»? 

SI 

01071  ' 

Oo 1 OOO 

STA 

0,o,2 

S2 

01072’ 

OO 1 OOS 

STA 

0 , S , 2 

S3 

0 1 073 ' 

001 Q06 

STA 

0,6,2 

so 

01 07o  ' 

041007 

STA 

0,7,2 

ss 

01 07S  ' 

001 01 0 

STA 

0.10,2 

s b 

01076' 

'001011 

STA 

0,11,2 

S7 

01077' 

'00101? 

STA 

0,12,2 

Sp 

01100' 

'001013 

STA 

0,13.2 

S9 

01101' 

'041010 

STA 

0,10,2 
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nnis  Twkin 


01 

01 

1 0? 

' 0 U 1 0 1 s 

STA 

0 , 1 S, p 

0? 

01 

1 os 

' 0 U 1 0 1 N 

STA 

0,  IN,? 

OS 

01 

i nu 

' oui oi  7 

STA 

0,17,? 

0 4 

01 

1 os 

• OUI O?0 

STA 

o,?o,p 

0* 

o 1 

1 On 

•0U10P1 

STA 

0,21 ,? 

Ofr 

01 

107 

'OUI 0?? 

STA 

0 » ?2  » ? 

07 

0 1 

1 1 0 

' OUJ  OPS 

STA 

o,?s,? 

0 R 

01 

1 1 1 

' Ou 1 opu 

STA 

0 ,?u,  ? 

00 

0 1 

1 1 ? 

• ou i ops 

ST* 

0,PS,P 

1 o 

o 1 

1 1 s 

' ou 1 OPS 

STA 

0 , ? h , ? 

1 1 

01 

1 1 u 

» OU 1 OP  7 

STA 

0 , P 7 , ? 

1 ? 

0 1 

1 is 

' ou i o so 

STA 

o, SO,? 

1 * 

01 

1 l h 

' oui 0S1 

STA 

0.S1 ,? 

1 u 

0 1 

1 17 

• OUI os? 

STA 

o,3?,? 

1 s 

0 1 

1 ?0 

• OU 1 OSS 

STA 

0 , SS,? 

1 h 

0 1 

1 ?l 

' o u i o s n 

STA 

0. su,p 

1 7 

01 

1 ?? 

' OUI OSS 

STA 

o,ss,p 

1 R 

01 

1?S 

' oui 0 3s 

STA 

0, Sh,  ? 

1 o 

0 1 

1 ?U 

' OU 1 o S7 

STA 

0, S7  , ? 

?o 

01 

1?S 

' 1 ssooo 

ADD 

\ .? 

?1 

0 1 

1 ?* 

• 1 7SU0U 

i^e 

3 » 3, S7R 

?? 

01 

1 ? 7 

' 00073s 

JRP 

CLRLM 

?S 

0 1 

1 So 

1 ooouo i 

JMP 

.♦1 

?a 

0 1 

1 SI 

' osuos?- 

LDA 

S,  .X 

?s 

0 1 

1 x? 

• 1 7SU0  > 

INC 

s,  s 

?b 

01 

1 SS 

' i 7saoo 

INC 

s,  s 

? 7 

0 1 

1 SU 

• opr i S7- 

LDA 

0,CTB* 

?h 

01 

1 SS 

• nuo?S'>- 

STA 

0 , CTRH 

?o 

0 1 

1 S h 

• OSOOPU- 

R A TLR JLOA 

? , , m T R x 

\ 0 

0 1 

1 S 7 

• 0?1 U01 

LDA 

0,1.3 

SI 

01 

1 uo 

• 1 01 1 PO 

mQv/L  0,o 

5? 

01 

1 ui 

* 1 01 1 po 

MD  V ZL  0,0 

S3 

0 1 

l U? 

• OpUPSI  - 

LOA 

1 , ms*lu 

Su 

0 1 

1 US 

• 1 ? S u 0 o 

AND 

1,0 

SS 

o 1 

1 uu 

• 1 1 sono 

ADC 

0,? 

3o 

0 1 

lus 

• O00U0 ! 

J -IP 

.♦1 

A C ^ CONTAINS  RASE  ADDRESS  OF  X DATA  A P £ A 


; AC?  COMAIMS  RASt  AOOBFSS  OF  R T T HATPIN 
TAKF  y VAU'E 
l SHIFT  LEFT  ? PITS 

; mask  DFF  LOh  U PITS 

i A 00  TO  R 1 1 HiTPlY  RASF  ADDRESS 


x 7 

Sf  0] 
s°  n i 
uo  o j 
ui  01 
u?  oi 
a 3 oj 
uu  oi 
us  oi 
Ufc  oi 
u 7 o ] 
OP  oj 
up  oi 
so  o i 
M 0 1 
s ? oi 
S3  oi 
Su  01 
S*  0 1 
So  01 
S7  01 
SP  01 
so  01 


0?1 000 
1 oi ??0 
101 ??o 
o?u?s 3- 
1 07uo  o 
0Su?3S- 

0 3u?3?- 

1 WOOO 
0?U?3  U- 
1 0 7 h? 0 

1 ?S??0 
1 ?s??o 
t?S??0 

1 SSOon 
0? 1400 

opsooo 
100000 
1 0700  o 
l OfeOOO 
OOSOOO 

0 oouo  1 

03u?3S- 


; ac?  contains  nf h y address 


L'^a  0,0,3 

t Take 

* VALUE 

Ri)V?R  0,0  l 

SHIFT 

RIGHT  ? HITS 

HDvZ°  0,0 

loa  i,HKin? 

AND  0,1 

l MASK 

OFF  UPPER  1?  RITS 

STA  3 , S V * A D 

L-)A  3,  .PATRN 

ADD  1,3 

i add 

TD  RIT  PATTERN  RASE  ADDRESS 

LDA  l.HKRll 

1 MASK 

OFF  BUS  R * 1 t 

AM07R  0,1 

; SHIFT  WIGHT  U R I T 5 

NOVZR  1,1 

Nfiv  7R  1 , 1 

NDv/ZR  1,1 

add  1,?  J ADO  x LOCATION  OFFSET  TO  Y LOCATION 
L >A  0.0,3 
LOA  1,0,? 

COr*  0,0  j LOGICAL  0« 
and  0,1 
ADC  0,1 

STA  1,0,?  I I OB  PIT  PATTERN  IN  RIT  MATRIX 

Jho  ,4.1 

LOA  3 » S V X A D 
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0016  T®K  I N 


01 

n? 

05 
fiu 
OS 
0 b 

07 

08 

00 

1 0 

0 1 1 7u 
01175 
0117b 
01177 
Ol?00 

01  ?o  1 
01  ?0? 
01  ?05 

01  ?0U 

17SUO0 
175U00 
0 1 0 ? 50  • 
000«0? 
065077 
0 10?50- 
00075a 
OOOaO  1 
oo??o?- 

INC 
INC 
I S 7 

JMP 

HAL  1 
ISZ 

JMP 

JMP 

JMP 

; END  OP 

5,5 

s,5 

CT9M 

.♦? 

t non  COUNTER  FDR  x area  data 

CTRM 

patlb 

.♦1 

9BTRNM 

SE T m POUTTNE 

1 5 

I ROUTINE 

: TO  CHECK 

DATA  POINTS  In  areas  X A Z 

1« 

j for  i 

k match  In 

the  PIT  MATRIX,  THEREBY 

IS 

) I NDI C AT  1 NG  A TRACK  IS  OE  TEC  TP  0 . 

lb 

0 1 ?05 

0 S<i ?0  $ « 

chckmista 

5.RTRNC 

17 

0 1 ?0b 

1 o?uoo 

SUB 

o,0 

1 * 

01  ?07 

0aoo7?- 

STA 

o.tictr 

19 

01  ?10 

0?o 1 S7- 

LDA 

0 , C T R X 1 

( TEST  CTRX,  CTRY,  CTR7 

?o 

0 1 ?1  1 

1 01 0OS 

0,0, SNR  | 

> IF  ANY  ONE  IS  0,  RETURN 

?1 

01  ?1 ? 

001 aoo 

JMP 

0,5 

?? 

0 1 ? 1 5 

0?01 hO- 

LOA 

O.CTRY 

?5 

0 1 ?1  u 

10100S 

MOV 

0,0, SNR 

?« 

01  ?1 8 

001000 

JMP 

0,5 

?5 

0 1 ?lb 

O?01bl - 

LOA 

0 , C TR  ? 

?b 

01?1  7 

1010ns 

MOV 

0,0, SNR 

?7 

0 l ??n 

001 O00 

JMP 

0 , 5 

?P 

0 1 ??i 

0?0?66- 

LOA 

0,  . B ? 

?9 

0 1 ??? 

J 0 1 000 

INC 

0.0 

50 

0 1 ??5 

1 01 000 

INC 

0,0 

51 

01  ??u 

0«n?*s- 

STA 

0 , R?  C T 

5? 

0 1 ??5 

0?005?- 

L'T  * 

0 , , X 

55 

01  ??e 

1 01 O00 

INC 

0,0 

5u 

01  ??7 

101 000 

INC 

0,0 

5s 

01  ?50 

0 0 0 ? 0 1 - 

ST* 

0 , XCT 

5* 

01  ?51 

0?0 1 87- 

LOA 

0 ,ctrx 

57 

0 1 ?5? 

OOO?  5b- 

STA 

0 , MC  T R 1 

58 

01  ?55 

0?0 161- 

SRCHX  tLOA 
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50 
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0?1 00 1 

LOA 

0,1.?  1 

V VAIUF  In  X AREA 
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' 000401 

J MR 
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ZERO  PAGF  LOCATIONS  SO  - S3  AOF  usfo  AS 
T*f  LINK  FOP  a POINTF»S. 
calling  program,  tpkin. 
z.p.  sn  s pointfw  to  t. 

Z.P.  SI  S P 0 1 N T F P TO 
Z.P.  S?  s - *npp  COUNT 
7.P.  S3  s - *0P0  count 


TwFSF  LOCATIONS  *1LL  *F  SFT  *Y  TmF 

.1.  AOF  A 
A«F  A 

OF  T . I . OATA 
OF  y DATA 


•onnnno 

oonnon 

■ oooooo 
oooooo 

■ onnnno 
■onnnno 


.ZPFL 

R?CT  : o 
ptbno : o 
*ZCTR:0 
VCTP: 0 
L N A 0 i o 
y C t t o 


. NRF  L 


XI 

3?  00007 


1 7 7 7 8 7 "9?-P. 

oonnoo  o 

oonnon  .v:o 
oonnon  tictrjo 
oonnnn  ctpyjo 
OOOMl 7'LN|ADtLlNF 1 
nonuss'LN?AOiL  tsF? 
OOON07'LNSAO:LINF_5 


PO I N 1 F P - TRAC*  INITIATION  DATA 
POINTFB  - y A PF  A OATA 
-BORO  COUNT  - T.T.OATA 
-nOPO  COUNT  - Y OATA 


*3 

nooi  n 

• O00P7S ' 

.lnpt ilnout 

30 

000  11 

' OSuOOI- 

LSXyZjSTA 

3 , PTPNO 

3S 

nooi  ? 

• 0?nnsn 

L 0 A 

n.so.n 

38 

oootx 

' 0a078*> 

STA 

n » . r? 

37 

nno i a 

' n?onsi 

LOA 

o,si  ,o 

38 

ooois 

' 0007hS 

STA 

0,  . Y 

XP 

onn  i 8 

' OPnnsp 

LOA 

0 , S>. 0 

aO 

nooi  7 

' 0OO76U 

St  a 

0, TICTR 

ul 

nno?n 

• nponsx 

LOA 

0 » S 3 » o 

0? 

On  0?  1 

' 0<J07o3 

STA 

0 , C T R y 

u3 

n no?? 

' 080? 1 1 

NIOC 

T TO 

u u 

0On?3 

' 0 ? 0 7 6 0 

LOA 

0, TICTP 

JS 

onopa 

' 101  00-j 

MOV 

n,o#  sz« 

U8 

noc?S 

' noftoi  •) 

Jap 

HAVOT 

u 7 

OOOP8 

• o ? n 7 S 8 

LOA 

n,C  TRY 

08 

ono?7 

' i 01 ona 

MOV 

o, n, szr 

UO 

onn  xo 

' nooans 

JMP 

HAVOT 

SO 

onnxi 

' 0 ? 0 7 S 8 

LOA 

0 , L NS  40 

M 

0003? 

• 0?0  7U8 

LOA 

1 ,H0 

s? 

00033 

* 0087SS 

J SR 

3.LN0T 

S3 

onn  3u 

» no?no i - 

J*P 

rfPTPNfl 

So 

OOnxs 

' o?07au 

HA VDT iLOA 

0,  .R? 

ss 

00038 

•ini oo« 

INC 

0,0 

S 8 

00037 

' i o i onn 

INC 

0,0 

S 7 

nnnuO 

* oaonno- 

STA 

0,R?CT 

S8 

nnoo  i 

•n?o7ui 

LOA 

0,  . Y 

so 

onou? 

' 1 n i unn 

INC 

0.0 

CLFAP  TFlFTyPS 

l TF  ST  TICTP  ' 

t IF  ROTH  APf 


OUTPUT 

CTPY 

7FR0,  PRINT  *FSS‘Gf 
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r*nn?  LS«V7 


oi 

0 o o u 7 ' j oi uon 

I Nr 

0,0 

ft? 

oooua • ounoos- 

ST* 

O.YCT 

r\ 

o i>  n a s * lopuoo 

SJR 

0,0 

ou 

0 >00#.  • 0UOS1  P 

STA 

0 , E NO*  7 

J IF  E NOy  7 S 0 THFRF  is  MOPF  x,7  TRACK  INITIATION 

fit 

r o nu? ' QoOS 1 ? 

S T A 

0 , E NO  Y 

J 

DATA  TO  OF  PRINTEO. 

o#. 

: TS  E nOX7» 1 , Tmfre  is  no  MORE  x,Z  TI  Oata. 

07 

1 E NO  Y 

APPLIES  The  SAME  MAY  TO  V AREA  OATA. 

r,b 

00050 ' 02u777 

LO* 

1 ,TICTW 

r o 

noosi  ' 1 ?S 0 o o 

*Dv 

1 . 1 ,S7P 

to 

OOoSP ' 000007 

JMR 

.♦3 

i 1 

0 0 0 5 3 ' 1 OPSPO 

■S-JM7L  0.0 

1? 

onosu  * ouoso  j 

ST* 

«,ENCY7 

\ 7 

OrtDSS ' 0OUO02- 

sta 

1 , 7 7C  T W 

1 o 

onos*.  • 0PU7PH 

LOa 

1 ,CTPY 

i c. 

oooS7 ' i psnoy 

MOV 

1 .1 ,S7R 

i #. 

0 0 0 f.0  ' OOOUf)  7 

JMP 

.♦3 

1 7 

000#,!  ' 102S20 

S JP7L  0.0 

1 P 

0OO#,?*0O0'i77 

STA 

0 , E NO  v 

1 o 

000*3 ' 00000  3- 

STA 

1 , YCTP 

?<> 

noo*u  • 02O7P  1 

L 7 A 

0 , L N 1 AO 

I PRIM 

OUT  THE  HFAOEP  line 

PI 

nooks' 0Puu7S 

LDA 

1 ,M?P 

?? 

000#.^  • 00#.7?p 

JS» 

fl'.LNOT 

?7 

000^7  • 07<J  71  7 LNpARjL'T* 

7 . L Np  AO 

; PRINT 

LISTS  OF  THE  * TI  VARIABLES, 

?u 

00070  * o^uooa- 

STA 

3 , L N A 0 

?** 

0007  1 ’ o?04#.7 

LOA 

0 , E NO 7 2 

; ThF 

7 TI  VARIABLES.  ANO  THE  Y ARE* 

?h 

i>  o o 7 p • i o i onu 

mov 

0,0, S7P 

: oata 

VAR1 ARLFS. 

?7 

00077' OOQo  OS 

IMP 

fH*  Y 

?h 

1 

IF  ENO*Z«0  K ENOYSO,  STAY  IN  LN?*P 

?« 

: 

IE  EN0X7S1  3 ENOYSO.  GO  TO  LN 7 A P 

TO 

t 

TF  f N 0 Y 7 s 0 3 E N 0 Y a 1 , GO  TO  L NU  AP 

71 

: 

IF  f NO  X 2 s 1 3 FN0VS1,  RETURN.  ALL  OONF. 

7 P 

o o o 7 u • opou»>5 

LOA 

O.FNDV 

77 

0007**'  t o 1 0 ft o 

Mllv 

0, 0, S7R 

lu 

0 0 f'?#  ' ooosps 

JMR 

l Mi  i P 

7 N 

00077' OOOUOS 

Imp 

.♦5 

7h 

OOJ  00  • 0 P0«4K  1 CHKY! 

LOA 

0 , E N 0 Y 

77 

001 01 ' 1 0 1 OOu 

MOV 

0,0. SZ* 

7F 

00?  OP  ' 00P001 - 

]MP 

tfRTPNO 

(O 

00  1 07 ' 000  4* 1 

IMP 

LN7AP 

<Ji7 

00 1 Ou ' 0P04S7 

LOA 

o , MO 

u 1 

0010C  OUOSS*> 

STA 

0 , DC  TP 

u? 

on i o#. 1 oppooo-pi  npp 

!LOA 

0 . 1<RPCT 

UT 

00107' oossss 

JSW 

b .pConv 

; r onvEpt  mowd  to  ascii  Characters 

1IU 

001  10*07000(1- 

LOA 

7 , l N a 0 

(»N 

o n 1 1 1 ' 1 7S  a 0 0 

INC 

3,3 

L.  O 

00 1 1 p ' 1 7 S 0 0 o 

INC 

3.7 

li  7 

00117' OSunou- 

STA 

7 , LN  AO 

U M 

OOIIU'OIOOOO- 

IS7 

PpCT 

l l*i 

001  J S ' o 1 0 So*, 

IS7 

KTR 

«•  0 

001  1#.' 0 00770 

J M p 

pl  r>p  p 

T I 

00117'0?00|>P- 

LOA 

0 , XZCTR 

oo i ?o • op^sos 

LOA 

1 , Ru 

S 7 

00121*1 o 700  a 

aoo 

0.1 ,57« 

«*u 

0 o 1 ?? ' OPPUOS 

IMP 

NEGT  1 

nc 

OO i ?7 ' o juOOP- 

STA 

1 , Y7CTP 

N*. 

00 1 ?U • 1 ?#.s?o 

S-JP7L  ?,1 

^7 

00 i pS • oouo7  3 

STA 

1 , E NO  *Z 

Sp 

0 o J ? #.  ' o 0 0 U 0 0 

JMP 

Y OUT 

SO 

00  1 ?7 ' OUUOOP-NfeGT 1 

jSTA 

1 . XZCTP 
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I 


nnnx  ls*y? 


01 

00  130 

IPS1U 

M','V7L  • 1,1,: 

SNf 

OP 

on  mi 

0^077 

hal  T 

; I f COUNT  is  NOT  7ER0,  IT 

MUST  RE  NEGATIVE 

nx 

nni  3p 

nppnns-vnuT  t 

LOA 

0, »YC T 

no 

no  1 33 

00h*31 

•ISR 

d.  RCOnv 

l>K. 

on  t iu 

n *«nn a- 

L*>* 

X, LNAO 

Oh 

nniu 

1 7C.J0  0 

INC 

A,  3 

07 

on  t t* 

1 7 c a o n 

INC 

3,3 

r ft 

ooj  x 7 

0 * u 0 n it  - 

Sta 

J.LNAH 

f.  O 

001  UO 

n i non^- 

IS? 

rCT 

in 

•1  0 1 4 1 

nppons- 

LOA 

o.'JyCT 

1 1 

on  i up 

nohspp 

ISR 

V.  PCOf-  V 

i ? 

00  1 o\ 

n i ono*- 

ISZ 

yc  r 

t t 

0 0 1 (1  41 

ninn'iu 

rsz 

yctr 

i <j 

,1  0 1 U * 

nn  oa  op 

Jhp 

. ♦? 

i «. 

no } ah 

n*>\m  7 

HALT 

; THIS  INOICATFS  AN  000  Y COUNT,  WHICH  IS  wRONG 

i * 

no  i u7 

010001- 

isz 

YCTR 

1 7 

00  ] e.n 

0 0 0 *j  n X 

fMP 

. ♦ 3 

i E 

on  i m 

1 Ph*?0 

SUR71  1.1 

1 o 

oois? 

o a a a o 7 

ST  A 

1 , F NOY 

pn 

n r,  t * 3 

nooun  i 

Jmp 

. ♦ 1 

PI 

no  Mu 

n?0h3? 

LOA 

0 , LNPAn 

i OUTPUT  CONTENTS  OF  LlNF  ? 

p? 

nni  sn 

0 Pauos 

U)A 

1 , Hpg 

P3 

nni^h 

onus i 7 

JSR 

L NOIlT 

PH 

on  |S7 

0(0710 

IMP 

LNP  AR 

p*- 

on  i *■  0 

nnnnnn  E n 0 * 7 

: o 

PE 

on  i m 

nooooo  EnOy: 

0 

? 7 

no i h? 

i 77  7a  1 “pQi  - 

39  . 

?* 

on  i h3 

177  77a  M a : — a 

. 

?a 

no  i oa 

oxa*o?  ln3ar 

:L"A 

3 » L N 3 A 0 

J LOtIP  HERE  when  Y.7  TI  OATA 

HAS  BEEN  F yhahSEO, 

*<■ 

ooi  bS 

0*an04- 

STA 

5.LNA0 

31 

00  1 hh 

0 ? 0 7 7 3 

LOA 

P, tNOY 

1 HUT  V OATA  STILL  MISTS 

V 

00107 

101004 

MOV 

0,0, SZR 

* X 

00  170 

n npoo 1 - 

jMp 

lORTBNn 

?a 

00171 

n?nu  7* 

LOA 

0,  YCFST 

1 YOFSTs*  OF  mOROS  TO  SMR 

TO  REACH  Y LOCATION 

00  17? 

1 ' 7onn 

AOO 

0,3 

in 

0 0 1 7 ^ 

0*J  >0  '4  • 

STA 

3,lnao 

XI 

00  1 7u 

OPPOOS- 

LOA 

0, ayCT 

xp 

00}7^ 

0 OhUb  7 

!SR 

li*.  PfONV 

00}  7h 

0 * a 0 0 u - 

LOA 

3,LNA0 

af 

00177 

1 7sun  l 

INC 

3,3 

u 1 

OOPOO 

17*400 

INC 

3,  3 

i^P 

on?oi 

0 Sa  OOa  - 

STA 

3.LNAP 

oX 

no  POP 

oi noos- 

I S 7 

vfT 

uu 

0OP0T l 

oppons- 

LOA 

0 » NYC  T 

U*S 

no  ?n a 

OOuSlO 

ISP 

RCONV 

ah 

nnpos 

0 1 ooo*- 

rsz 

YC  T 

u 7 

OOPOO 

0 1 000 1- 

I S 7 

Yf  TR 

OP 

0 0 ?p  7 

opouo? 

JMP 

. ♦? 

o o 

0 0 P 1 f . 

0 h 3 0 7 7 

HAL  T I 

THIS  INOICATF.S  AN  000  Y COUNT, 

WHICH  is  WRONG 

Nil 

0O?1  1 

0 1 P 0 0 X - 

I $7 

YCTR 

C1 

no? } 2 

nnnu o i 

jMP 

.♦3 

sp 

O0?l  3 

1 ?b*PO 

SJBZL  1,1 

*3 

on?i  u 

pua7u* 

STA 

1 , E NO  Y 

tti 

oo?is 

pooao i 

JMP 

.♦1 

cc 

OOP  1 h 

OPOa* l 

LOA 

n . l n 3 ao 

Sh 

nopi  7 

P P«  7a * 

LOA 

1 , MPO 

*7 

onppo 

00«a*S 

ISR 

LA'OIH 

*r 

ooppi 

oooao 1 

JMP 

.♦1 

NQ 

ooppp 

0 o o 7 a P 

JMP 

LN3AR 
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IS*  Y? 


o i 

oopps ' oso^jus 

LNdARtLOA 

S , LNd AD 

op 

onppd • osuood- 

STA 

S.LNAD 

os 

nnpps ' PPO  733 

LOA 

0 , END  * 7 

oa 

OOP?* • i oi noy 

MOV 

0, 0, S7R 

ns 

OOP?7 'onpooi- 

;mp 

rfkTRNn 

Of. 

onpso ' n?07  s S 

LDA 

0 , “ d 

0 7 

nopst ' oyOdSP 

STa 

O.RCTfl 

OP 

nn?s ? 1 oppoon- 

PLOPd : UD* 

0.i*R?CT 

ro 

oo?3t«0n*usi 

J SR 

d. pcdnv 

1 » 

nnpTd'oSdOoa- 

LDA 

S.LNAD 

I 1 

oo?3S ' 1 7SU00 

INC 

s.  s 

1 ? 

oo?3*' 1 7Sooo 

INC 

s.s 

1 s 

00?S7 • osyooy- 

STA 

S.LNAD 

1U 

no?uo ' 0 1 OOOO- 

IS? 

R?CT 

lc 

OO  ? y I '010UP-J 

IS? 

PC  T R 

1 H 

00  Pd  P'0  00 770 

1 MR 

PLOPd 

1 7 

OOPdS ' 0?OOOP- 

LDA 

0, X7CTR 

1 H 

ooPdu*0?au?i 

LDA 

1 , °d 

1 R 

o o p u s • 10700/1 

ADO 

0,1. S7R 

?o 

00  Pd  K ' OOOdOS 

JMP 

Kl  F G T P 

?i 

00  ?u  7 ' OddOOP- 

STA 

1 . XZCTR 

p? 

r OP^O  ' 1 P*s?o 

Sil«7L  1,1 

OOPSl  • Odd  707 

STA 

1 , F ND  x 7 

P o 

OOPS? • POOROU 

JMP 

. 

?y 

OOPSS • OddOOP- 

NFGTPsSfA 

1 .X?CT« 

r 

00?S/»  ' 1 PR1  ss 

H 0 V 7 L * 1.1.! 

?7 

OOPSR ' 0H3O77 

HALT 

?F 

oopsts*  O?0d  1 p 

LDA 

0, LNd  AD 

?« 

00PS7 ' 0Pd7OS 

LOA 

1 , MPR 

so 

onp^o'OOddiS 

I SR 

LNOl'T 

S 1 

0 OPM  ' OOOdO  1 

,J  H p 

. M 

sp 

00?*? • 0007  d 1 

JMP 

L N d A R 

ss 

J FND  OF 

R DU  T I NF 

So 

TR 

OOPM  ' oooooo 

P C T R ! 0 

Sh 

ooPHd ' ooossy ' 

. pcdnv : pconv 

S 7 

00?M ' OOOOOd 

«d  t d , 

SR 

oopbe • or  00P4 

ydfst • po . 

SO 

00  ?H  7 ' OOOS  1 t,  1 

LNSAD:L INFS 

<i  0 

o o?70  ' ooossi  ' 

LNdADiLTNFd 

u 1 

OOP  7 1 'OOOOOO 

*DC  TR : 0 

a? 

o 0 P 7 ? ' 1 77d00 

MSKHT  * 1 7 7d  00 

dS 

OOP73 ' 000377 

^SKLD; S 7 7 

d d 

o 0 P 7d • OOOOOO 

LNC  r ! o 

U h 

5 WD'ITTNF 

■ TD  DUTl 

d 7 

00P7S'f>dp777 

L*OUT • STA 

O.LNCT 

d fi 

0 0?  7h ' 0 d d 7 7 S 

STA 

1 , -DCTR 

LO 

Oop77’0Pd77S 

LOA 

1 ,M5<nj 

R ‘ 

ftOS0O'0T077S 

L"A 

? , “SKL  n 

S 1 

OOSOI  ' OPP77S 

LDA 

O.^LNCT 

R? 

OO  SO? '1  07700 

A NOS  0.1 

*1 

OOSOS'OHSI 1 1 

DMAS  1.TT0 

*d 

n 0 SOd ' 1 dSdOO 

PL  DP  1 ! A \0 

?.o 

*»  S 

nnsos' Q?d7*S 

LOA 

1 ,hs<hI 

N* 

0030 *'0*3*1 1 

SKPDN  T TO 

c 7 

OOS 07' 000777 

JMP 

.-1 

RF 

0OS1 0 ' 0*1 1 1 1 

OOAS  O.TTO 

CO 

o 0 S 1 1 * 0 1 o 7M 

IS? 

LNCT 

% LOOP  HE»F  -hen  Y Data  HAS  RFEN  EXHAUSTED. 
t RUT  t.  7 T 1 Data  STRL  FxTSTS. 


? TF  CDHNT  TS  not  ?E»D,  IT  MUST  HF  NEGATIVE. 


to  OUTPUT  *,Z  TJ  DATA  * Y AREA  DATA 


r A l INF  OF  SP  CHARACTERS  TD  The  tty 
t ACn  CONTAINS  line  ADDRESS 
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noos  LS»v? 


f't 

00  31  ? ' 

0 1 0 7 S 7 

I SZ  *f)CTe 

02 

00313' 

ooouo? 

.HP  . ♦? 

0* 

003 1 u ' 

001 aoo 

HP  0,3 

Ou 

0 0 3 1 S ' 

0 ??  7S  7 

lua  o,*lnct 

fe 

no  31 h ' 

107700 

*NDS  0,1 

o * 

00317' 

OMM  1 

SKPflA  Tin 

07 

<»n  3?n  • 

000777 

j^p  .-1 

0* 

OOlpt • 

0*S 1 1 1 

nn*s  i,tin 

00 

003??  * 

000  7p  ? 

jmp  Plopi 

1 o 

; e n > of  output  bout  1 

1 p 

0 0 3 ? 3 • 

oooooo 

wtp*.«p  : 0 

1 3 

003?0 ' 

100000 

k a 5 k 1 : 1 00000 

1 0 

003?*.  » 

c 7 0 0 0 0 

h»Sk?»070000 

1 c 

00  3pr  • 

0 0 7 0 0 0 

'-AS*  3 ! 007000 

1 ► 

0 0 3 ? 7 ' 

000700 

-•ask  ’1:000700 

1 7 

00330* 

000070 

'-asks:  (i  00070 

1 

00331 • 

00000  7 

M ASK*  r 000007 

1 u 

0033? 1 

Ooooon 

T t MP  s 0 

?0 

00333  * 

0000*0 

cnot  ? *0 

?? 

; p-hjTIkf  to  chnvfpt  a j*  pjt  *OQn  to  octal  cone 

?3 

on  330 ' 

0S<J7*  7 

PCOMVtSTA  3,PTPNP 

?u 

00  33S ' 

03U  70  i. 

. LOA  3,L*An 

?<• 

0 0 3 3*,  * 

0?a  7** 

tn*  1 , M ASK  | 

?* 

00337 • 

1 O75?o 

*Nf>7L  0,1 

? 7 

0 0 3U  0 • 

l ?si on 

movl  1,1 

?* 

00301 ' 

0 3'i  7 7? 

10A  ?,cooe 

?c 

0030?' 

1 u 7 300 

*005  ?,t 

30 

00303' 

0 0 0 7 * 7 

STa  i,TF-p 

31 

00300' 

0 ? 0 7 * 1 

Ln a 1,MAS1? 

3? 

0030S  * 

1 077?0 

AN07S  0,1 

33 

00300' 

1 ?S?  no 

MOvP  t , 1 

Xu 

00  «07  * 

1 ?s?00 

Anvfi  1 , 1 

3* 

0 0 3S0 • 

1 ?s?0  0 

•ov»  1 , 1 

5n 

00  3S1  • 

1 ?S?00 

MOVP  1,1 

37 

0 0 3S  ? ' 

1 ti  7 0 0 0 

AOO  2,1 

3* 

Of)  3S  3 • 

0 3 0 7S  7 

LOA  ? , T s mp 

30 

003SO  * 

1 0 7000 

Ann  ?,i 

U 0 

(103SS  ' 

OutaO 7 

S TA  1,0,3 

U 1 

0 0 3S*  ' 

1 7Su  on 

INC  3.3 

U? 

0 0 3 S 7 ' 

n ? 0 7 ti  7 

LOA  1 , * A 5 * 3 

o3 

0 0 3MI  ' 

1 077?7 

AN07S  0,1 

00 

0 0 3M  ' 

1 ?S?no 

MOVP  1,1 

<jS 

0030? ' 

0 3 0 7 S 1 

l'Ta  ?,cnnr 

<1  *. 

003*3  ' 

1 u 7300 

Anns  ?,i 

0 7 

00  3*<i ' 

0 a ll  7 u * 

STA  1 , T E MP 

U f> 

n03*s • 

0 ? u 7 ’»  ? 

LOA  1 , M A 5 K 0 

(JO 

0 0 3*fc.  ' 

1 07S?0 

AN07L  0,1 

*0 

00307 ' 

1 ?S) 00 

m<)VL  1,1 

Si 

00370 ' 

1?S  300 

MOvS  1,1 

S? 

00371  • 

1 a7000 

Ann  ?,1 

S3 

0037? ' 

0 30 7 on 

tnA  ?,te«p 

Su 

00373' 

107000 

Ann  ?,i 

SS 

003  7u ' 

OOS  0 0 0 

STA  1,0,3 

S* 

(1037S* 

1 7SO00 

INC  3,3 

s 7 

0037* ' 

0 ?li  7 3 ? 

LOA  1, MASKS 

sp 

00377* 

1 O7*?0 

*N07»  0,1 

SQ 

oouoo ' 

1 ?s?oo 

MOVP  1,1 
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000*  ISVYZ 


01 

oouoi ' 1 PSPOO 

I0v» 

1 . 1 

0? 

rooo? '030731 

L^A 

P * CO^E 

03 

00003 ' 1 07  300 

Aons 

?,  1 

r-o 

OOOOO ' 0O07P* 

STA 

1 , TFMP 

os 

0 00  OS  ' 0 p u 7 ? *4 

LOA 

1 . “ASK* 

r* 

00'J0<S'  i 0 7000 

A>»p 

°» 1 

07 

0 0007 ' 1 o 7 0 o 0 

ADO 

?.  1 

r * 

O0o10'0307>P 

LOA 

?,1F*P 

r.c 

0 0 /»i  i 1 jo7000 

A OP 

3,1 

1 0 

0001?' OOSOOO 

STA 

1,0,3 

1 1 

00a 1 3 • 1 7SJ00 

INC 

3,  3 

1 p 

OOOlo'OSoOOo- 

STA 

3.LNA0 

1 3 

OOolS'OOOoOl 

J“p 

. ♦ 1 

t 0 

0001  * • OOP70S 

J.«p 

UPTPNP 

1 S 

: 

F N T OF 

ROUT  INF 

TO  CONVFRT  A 1*  RTT  TO  OCTAL  COOE 


1 * 
1 7 
l* 


L I MF 1 • .TXT  / 


ooo  i 7 • opooop 
ooupo  ' opoouo 
ooopi ■ opoooo 
poupp ■ osoojo 
rift'jpv os?i  i i 
ooopo ' oppoo  n 
oooPS • opoooo 
ooo?*.  ■ opoouO 
OOaP7 ' o?ooao 
00030  • opoouo 
oou3i • opoouo 
n Oo3? ' OPPOuo 
oou33'o?ooao 
nflaTii'  ossouo 
0003s  * os? 1 1 i 
coot*  • opoouo 
on u37  « opooao 
n o u <t  o • o ? n o o o 
r o u o i ' o ? n o a o 
oouo?*opoouo 
ooau* « opoouo 
nouuii  'opoouo 
ooaus  'opoouo 
oouu* ' oSuooO 
o 0007  * Oo?  I 0 1 
oooso  ' ps?l ft  1 
nousi ' opoouo 
oouS?' opoouo 
ppa*;3'0f»6ai> 
nn  uSu ' ooouOO 

lo  LINE?:  .TxT  /oooooo  OOOOOO  OOOOOO  oooono  000000 

pou^s • 03 00*0 

ooa^h  ' o 3 oo  *»  7 

0 0 /i  s 7 • 0300*.  0 
000*0 ' OPOPO  o 
ooa*i ' OPOOuO 

00-JOp  '0300*0 
n o of, 3 • O30o*n 
000*0 • 03O0h0 
oouht;  • OPOOUO 
nou** ' OPOOoO 


0 A T A < 1 5>  < 1 P> / 


OOQOOO<1S><1P>/ 
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0007 

004*7  • o 3nn*n 
00470 ' 0300*0 
00471  ' 03no*o 
ona7p'  nP0040 

00473'  0PO040 

nno7u  ' 0300*0 
oou7S ' 0300*^ 
finu7h'  0300*0 
nn477,opno40 
00*00  ' 0?O0o0 
00*0  1 '0300*0 
On*OP ' 0300*0 
00*03  • 0300*0 
OOSO'I  ' OPOOoO 
oo*n* • npn  nyo 
00*0#,  * 0300*0 
00*07  • o 30 oo 

00*1  O' 0300*0 
on*i  i »oo*ui  p 
00* 1 p ' OOOOOO 


01 

; LINK  P I* 

TP  HF  IISFH 

KrtFN  V IT, 

7 TI  K V A»E*S  H*vF 

Op 

L IN*  3: 

.TUI  /OOOOOO 

OOOOOO 

OOOOOO 

onoooo  oooono 

00*1 3 ' 0300*0 
00*1 u ' 0300*0 
0 0* I * • 0 30  0*0 
0 0* 1 * ' opoo  40 

OO*\7'OP0OuO 
o n*PO • 0 300*0 
op*p 1 * o 300*0 
0 0*PP '0300*0 
o o * p 3 ' opoooo 
Ort*PU  ’ OP0  040 
00*P* ' 0 300*0 
0 o * ? * ' 0 3 0 0 * o 
0 o*p  7 '0  300*0 
00*30 • OPOOu  0 
0 0*31  ' 0 P 0 0 /|  0 

0<l*  JP  • 0300*0 
00*  *3 • 0 30  0*0 
oo*3u'03no*0 
no*3* • o?ooyo 

oo*3* ' Opnoyo 

00*37*0  3no*n 
00*40 '0300*0 
00*4  t '0300*0 
0 0 * 4 p • OP0040 
00*4  3 ' OP004  o 
00*44 ' 0*00*0 
00*4* ' 0300*0 
00*4* ' 0300*0 
00*47 ' 00*41  3 
oo**o • pooono 

03  S UNF  3 IS  TO  RF  USFO  * Hf N 0N1.Y  V DAT*  »F**InS 

nu  LI^E*J:  .T*T  /OOOOOO  000000  OOOOOO  000000  OOOOOO 

on** i • o 3no*o 
00**P '0300*0 
00**3  • 0300*0 
00**4  ' 0 P 0 0 4 0 
00**5*  • 0P0O40 


0»T* 

000000<tS><lP>/ 


nooono<  is><i  ?>/ 
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oon«  i s t y 7 
ooss*  • n^no*, i 
noss7 » o-*oo*o 
ons*o • 0500*0 
oosm  • opoouo 

• O?poun 
nos*5»pioo*o 
oos<'U,o%nr,^o 
005*s*  n^nnud 
oos**  • opooup 
oo*>h7 ' opoouo 

00^70 '0300h7 
pns7  i • 0500*0 
ons7? • o*op*o 
o os  7 * ' p?oo<jo 
oos7u ’opoouo 
oos7f • p5oo*o 
oos7* • o*oo*o 
o os7  7 ' o ioo*n 

oo*pn » o?onun 
on*o i * o?oPjo 

no*o?» o*n  ofeo 

0O*0T»05OO*O 

oo*ou '0500*0 
o o * o «;  • o n * a i ? 
oo*n* • pnonoo 

01 

o?  LIMES 

00*07 • 0U711 7 
OOM  0 • 0?0  1 P4 

on*i  i ' ouuuun 

00*1 ? ' 0U7SPP 

oom  5 • o?o  i 51 
n o*i  <j  ' ppn  i oa 
oo*i  s ' puospa 
no*is*n«ouoo 
OOM  7 ' GOhUl  ? 
oo*?o ' nonopo 


i LTMF  a TS  TO  iJSFD  «wfN  OM_Y  t,7  TI  DATA  PF«ATmS. 
. T < T /Ml  TI  OP  Y DATA  <1S>«1?>/ 


.F.SP  > F Ki 0 of  L5*Y7 
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noriQ  ls  xvz 


Cvk  v 

Oftft 1 on ' 

?/?7 

?/?6 

com 

000333' 

S/?ft 

S/?A 

S/aS 

6/ft? 

CTpy 

ftftftftftu  ' 

l /?p 

1 /a? 

t /a? 

?/ 1 a 

ENOX? 

GftOlOft ' 

?/04 

?/l  ? 

?/?S 

?/57 

3/?S 

a/ft? 

4/?3 

fmiy 

00ft  1 M ' 

?/0S 

5/  1 * 

?/  3? 

?/?6 

3/IP 

3/?6 

3/31 

3/S? 

h A VOT 

00003S' 

1 /a* 

1 /4Q 

1 /sa 

l 1NF1 

ftftftu  i 7 ■ 

1 /?n 

6/ 1 * 

L J*F? 

OOOaSS' 

1/31 

6/IP 

1 l^i 

ftoosn  • 

a/ ?P 

7/0? 

l JNEO 

OOftSSI ' 

a /an 

7 / ft  a 

L JNF5 

0006ft7 1 

1 /?? 

A/ft? 

LM  AO 

ftftftOftS ' 

1/?ft 

?/?ft 

1 *?A0 

0 0 ft  ft  ft  6 1 

1 /?1 

?/?3 

3/?l 

LN?A  P 

00ftft*7 ' 

?/?1 

?/?u 

IN?  AO 

OftO?*  7 ' 

3/?P 

3/SS 

a/  3P 

LMA° 

000  1 *a  ' 

?/  ?P 

?/?« 

3/5P 

1 F4A0 

0 ft  ft  ? 7 ft  ' 

u /ft  l 

a/?A 

a/ao 

LKai» 

00ft??? ' 

?/?a 

a/oi 

a/3? 

OftOft  07 ' 

1/32 

t /SO 

L K*  A D 

00ft  ft  Ou- 

1 /?? 

?/?a 

?/aa 

?/U  7 

3/OS 

3/ftA 

3/30 

?/?* 

3/ 3P 

3/a? 

a/o? 

a/  10 

a/  l 3 

S/?a 

6/1? 

Lf-fT 

0 ft  ft  ? 7 U ' 

a/au 

a/a7 

a/S  1 

a/sp 

S/fta 

L ►iflilT 

0 ft  ft  ? 7 S ' 

1/33 

?/?3 

3/S  7 

a/3ft 

a / a 7 

1 SXVZ 

ftftftft  11  ' 

t / ?a 

*?P 

0001*? ' 

?/?1 

3/?? 

3/?7 

3/S* 

a/?P 

»U 

OftO  1 6? ' 

7 /aft 

3 /?  A 

a/06 

ra 

0 0 o 0 o 0 ' 

1 /?s 

1 /si 

HiSM 

Oft  03?a ' 

s/i  3 

S/?S 

►'ASK? 

Oio3?s • 

S/  la 

S/31 

WASK3 

0003?* ' 

*/lS 

S/a? 

Ki$K(l 

0 0 fl  3?  7 ' 

S/U 

5/a  A 

► ask*; 

Oftft??" ' 

P/1  7 

5/S7 

MASKfe 

000331  • 

S/1  * 

6/OS 

M«KH) 

0 00  ?7  ? 1 

•x/a? 

(I/(IQ 

a/SS 

vsklO 

Oft0?73' 

a/a? 

a/SO 

KECTt 

Oftft 1 ?7 ' 

?/S«i 

?/SP 

KEGT? 

000?S3' 

a/ 20 

«/?S 

Pa 

OftO?6S ' 

?/s? 

a/ 1 a 

a/  3 7 

PC  ONV 

0003?u • 

3/aS 

a/36 

S/?3 

F1  C TP 

Oftft?AT 1 

?/'H 

?/up 

a/ft7 

a/ 1 s 

a / ?S 

PLOPl 

00030a ' 

a/Sa 

S/OP 

pidp? 

Oft  ft  t 0 A> ' 

? /«? 

?/50 

p(.  OP  a 

ft00?3?' 

a / 0 a 

a/16 

R?  f T 

000000- 

1 / 1 * 

1/S7 

?/ a? 

?/  a A 

a /ft  A 

at  1 a 

PTPXJO 

0000  0 1 - 

1 / 1 P 

1 /3a 

1/S? 

?/?* 

3/3? 

a/ftS 

PTpfcP 

0003??' 

S/1  ? 

S/?3 

6/1  a 

TEMP 

Oft  0?3? ' 

S/I* 

S/30 

5/3A 

5/  a 7 

S/S3 

6 /ft  a 

6 / 0 A 

T ICTO 

Cl  0 ft  ft  0 3 ' 

1 /?" 

1 /ao 

1 /aa 

? / 0 A 

*DCTR 

0 Oft  ? 7 1 ' 

a /a  i 

a/ a* 

S/Oi 

X7CTQ 

OftOftftP- 

1 /?o 

? / l 3 

?/Si 

?/SS 

?/5Q 

a/17 

a /?  i 

4/?S 

YCT 

COOOOS- 

1/?? 

?/0? 

3/0? 

3/OP 

3/  1 o 

3/1? 

3/37 

3/a? 

?/aa 

3/a^j 

VCTR 

000003- 

l/?i 

? / 1 Q 

3/n 

3/1  6 

3/a  7 

3/50 

YOFST 

000?66 ' 

?/?4 

a / 3* 

ypMT 

0001 ??' 

5/S* 

3/03 

.t  NHT 

OftOftl  ft  ' 

1/3? 

1 /5? 

?/?? 

.PCO*J 

OftA?6a  ' 

?/a^ 

3/Oa 

3/1  1 

3/  3 A 

a/OP 

a/36 

.R? 

OOOftftt  ' 

1 /?6 

1/36 

1 /sa 

. Y 

00000?' 

1 / ? 7 

1 /?A 

1 / S A 
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0001 

OPEC* 

DRECM18A 

01 

.TITL  DRECm 

op 

.ENT  ORECH 

03 

I 

OEHONSTRATION  VfPSlON  OF  RE  C M PPQCRAM,  RECEIVING 

o a 

: 

DATA  FROM  THF  Pin  ANO  LEAKERS  FROM  ALL  a CAMS, 

05 

t 

AS  PELL  AS  TPACK  INITIATION  DATA. 

06 

: 

IT  -ILL  CONTINUALLY  SFNO  TO  THf  OISPLAY  The  DATA 

07 

i 

AND  l E AkF  R COOROINATF  POINTS. 

op 

» 

IP  KEY  0 IS  SF  T , DISPLAY  X TPACK  INITIATION  DATA 

OP 

t 

50  TIMES. 

1 o 

i 

IF  KF  Y 1 IS  SFT,  OISPLAY  7 TRACK  INITIATION  DATA 

1 1 

t 

50  TIMES. 

1? 

i 

K F Y S P-6  KILL  CONTAIN  THE  i OF  Tinps  THf  OATA 

1 3 

i 

LIST  HILL  PF  OISPLAYFD  REFORE  CONTROL  HILL 

lfl 

: 

PASS  TO  THE  LEAKER  LIST. 

1 5 

: 

KEYS  P-15  *ILL  CONTAIN  THE  « OF  TIhES  THE  LEAKER 

1 6 

; 

LIST  WILL  PE  DISPLAYED  PEFOPF  CONTROL  HILL 

1 7 

; 

PASS  TO  IhE  CATA  LIST. 

IP 

i 

OFSIGNED  16  Janhapy  1P75 

1 0 

; 

JOOATFD  ?5  APRIL  1 p 7 5 FOP  TRACK  INITIATION  DATA 

?o 

.?»EL 

PI 

O000S5 

DISP  = 55  t mneumOMC  FOP  display 

PP  0O000-17676S  MS?3:-S2?. 
pt  nnno i -oooooo  CTR:  0 
pa  oooo?-ooooii  p?5j  *S. 

PS  00003-001  0«o*  .*EAORi  he  a op 
P6  noooa-ooi 0*0* ,pi*ct:  pjnct 
p 7 ooons-noonoo  .pt*j  o 

00006-0010M ' .PInmh:  pImhh 

?p  00007-001065' .CM3CT*  CH3CT 

30  oonio-noonnn  .ch3lkjo 

31  00011-001066'  ,03jh:  C^imh 
3P  ODfUp-ooi  07?'  .OtiCM  CnaCT 
t 3 OOfl 1 3-00  OOQO  .CHaLKlO 

3a  OOOia-001  073  ' .CMijmhj  C^unm 
35  000  1 ^-001077'  .C^SCTl  OSCT 
3w  OOOt^-OOO^OO  .C*5LK:0 
37  00017-001100' CMS^N 

to  00020-001  loa'  .CM6CT:  CH6CT 
3Q  ooopi-oooooo  ,Cm6Lk;o 
ao  ooojp-oo 1 1 05 • . CM6MHt  CHhMH 

a 1 000P3-0O000O  .LEAKRJO 

up  oooja-ooooon  LkCTj  0 
000?S-t7777fe  w?:  •> 
nil  OOOpfs-OOOOOO  HOP  D ! 0 

as  O00<»7-000000  EVENS  0 

Uh  00030-177760  * 1 6 i -16. 
u 7 000  71  -037600  MASKt/i  037600 
as  OOO3P-000 1 77  masklj  177 

uo  0O033-ia0000  HSKTPiliOOOO  i has*  to  INDICATE  DISPLAY  TPaCk  INITIATION  DATA  only 
5 (»  0003«-  1 00000  M SK  T X j 100000  I mask  FOP  X TPACK  INITIATION  DATA 

51  OOOtS-naOOOO  HSKT  ? J OaOOOO  l HASK  FOP  7 TPACK  INITIATION  DATA 

SP  00036-00 11 t 1 T ICT i TIC T 
St  00037-000000  . T I $ J 0 
5a  oooao-oooooo  - t i x o 

55  OOOai-OOl 1 1?' .TIHHJ TIHH 

56  000a?-000000  . Y S ! 0 

57  oooas-nooooo  ,v*o 

5P  oooaa-ooi i 16* . yctj yct 

5P  000a5-001 1 1 7 • . ymn: Y-H 
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ocn?  C*EO 

« 1 OO0u*-OO0O00  OlCTBt  0 » Data  LOOP  COUNTER 

0?  oona7«oooooo  llCTR;  o % leaker  loop  countfr 

03  00050-000000  OiTCT:  0 

oa  OOOS1-00177S  mskky:  1775  : mask  OF  XHY  UPPER  9 BITS 

OK.  ; MSK*Y  * I LL  «E  CHANGED  TO  177U  rmEN  FULL 

06  s SCALE  DATA  IS  USED 

07  ooflSP-nftOOOO  ODCnT*  0 ; OJSplay  data  COUNT 

0 p noos3-noO007  uCM!  0 i DISPLAY  LEAKER  COUNT 
OQ  no  osy -00000  0 states  0 

10  (iooss-oooo  1 0 timot:  1 b 1 ? 

11  OOONm-OOOOOI  C N T DR ! IBIS 

1?  ooos7-ouriono  b*oad:  0 

13  00 060-00 0000  J»OCT:  0 
ju  00061  -1  00000  HDCDEt  - 3 ? 7 6 u . 

It  0006P-1  00001  OTC)e!  -3?7*7. 

16  0006^-000000  FTRSTs  0 

17  00060-000000  HI K AD : 0 : BLOCK  ADDRESS 

l«  0006S-000000  S A V F • 0 

iq  ooo*»6-ooooot  C n t a 0 • o 

?n  000*7- 1 POOO 7 MSKPH!  1POOOO 
? 1 O0O70-0POOOO  M s k C 3 t 0 ? o on  0 
??  00071  -OuOOOO  ^SKC'4!  OUOOOO 
000 7P-030000  MSKCS*  OJOOOO 
?U  000  73-060000  MSKC*>:  OfcOOOO 
? S 0O07<j-0S0000  HSKOMOSOOOO 
?t  0007S-100000  HSKTItlOOOOO 
? 7 00O76-000P1 S‘ . DLO0 J DLCDP 
?h  000 77-000  1 76 1 .« YS1  J KFYS 1 
? Q 00 1 OO-OOOh^J* .KYSPsKFYS? 

30  00101-000307' .FLGStFLACS 

31  00 1 CP-00000  1 Nf*P**C 
3 ? OO  1 03-  1 7 7 77  7 m)  ;-i 

33  oo  i ou-oooi 05- . ;ERD:7E»C 

3u  0O1C5-0000O0  ZEROS'! 

3 S 00106-000000  .PImS:0 

36  CO  1 07-OOOuOy  ,\**AXJQOa 

37  00110-1 77773  nS:-S 

3 P 0011  1 -00OO1?  P 1 0 ! 10. 

3 q ooii ?-noo oo ? p? : p 
UO  001J3-n?3o?0  PFRA R : 1 OOCO . 
u 1 oona-00031  ? ppn?!?.’)?. 

u?  ooiis-co?ooo  pio?4:io?«. 
hi  ooiih-ooo63j  p u o a s a o <i , 

Uli  00  117-000000  .CM3S:0 
US  OOIPO-OOOOOO  .C^aSjO 
U6  001P1-000000  .CMSSiO 
U 7 001  PP-000000  .CMSSlO 
UP  001 P3-001 33 3* .BEADY : PPADY 
uo  n01?U-l70000  MCAMKJJ70000 
FO  001 P5-00073S ' . TLDP: TLOOP 
Si  oni?6-0OO0nn  T B I nd  t 0 
S?  00 1 P7-OOOOQO  A ARE  A t o 

S3  on i 30-nooooo  Za»ea*0 
su  00131-onoooO  KLCTRsO 
ss  0013?-000000  ZLCTRsO 

5 6 oni 33-0OO7SS' . YLnjtxLnOP 

5 7 001  3U-0O076O' . 7L0P rZLDCP 
tp  00  1 35-000000  E * p T ! ! 0 

s o 001 36-000567* .oOISjRFDIS 
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0003  ORFCM 

01  00137-0005S5' .LSNHjlISNH 

n?  00IU0-000321  ' .CKMC*  :Ckmc* 
03  001M-17771*  MS o i -5 n . 

0<j  OO  1 <12-00*000  xZCTjO 


0* 
06 
o 7 
06 


.NREL 

THIS  SECTION  INITIALIZES  the  data  *,  le  A k f r 
ARRAYS,  and  FSTARLISWES  arbitrary  COUNT F«  values 
SO  That  THF  niS»L*Y  can  regin  hhilf  the  program 


0*> 

J 

WATTS 

FDR  DATA, 

10 

: 

CLEAR 

PI  M A LEAKFR 

BLOCKS 

1 1 

00000 ' 

060277  ORECHjNIOC 

CPU 

1 2 

O0001 ' 

062*77 

OICC 

0,  CPU 

1 3 

00002 ' 

060207 

NIOC 

PC  A R 1 

READ  IK  nr.A  conp  FOP  THIS  HAC«INF 

1 u 

00003 • 

03U123- 

LDA 

3 » . RF  AD  Y 

1* 

ooooa • 

062UO  7 

DTC 

0 » h £ A R 

1 6 

OO005 ' 

02U1 2u- 

L 0 * 

1 , Mf.  AMK 

17 

00006 ' 

1 07<10  0 

and 

0, 1 

1 b 

00007 ' 

0UU07U- 

STA 

1 , -SKfil 

7 

STORE  MCI  CODF  IN  CURRENT  mC»  vARlAHlF 

1 o 

0*010' 

0 U s u 0 1 

STA 

1*1.3 

7 

A READY 

°L  DC  K 

20 

00011 ’ 

03«l 07- 

L)» 

3.  .»;«*)( 

This  SECTION  FSTARLTSHFS  ADDRESSES 

21 

0 0 0 1 2 1 

0?u 1 1 2- 

LDa 

1 , °? 

7 

OF  HLOFKS  of  data  OiiTSIDE  DF  PROGRAM 

22 

00013' 

0 31 uoo 

LOA 

2,0,3 

7 

stdragf. 

23 

000 l u • 

050106- 

STA 

2,  .RIMS 

7 

ADDRESS 

DF 

PIP'S  data  code  slock 

2<i 

0 00  1 «>  • 

1 33000 

*on 

1 . 2 

25 

00016 ' 

osooos- 

STA 

2,  .RIM 

t 

AODRFSS 

OF 

10,000  WORDS  DF  X,Y  COORDINATE  POINTS 

2b 

00017 • 

0?oi 1 3- 

LOA 

0,PFRAM 

27 

00 020  • 

113000 

Ann 

0,2 

2P 

0002  1 ' 

0501 1 7- 

STA 

2 • . C M 3 S 

t 

ADDRESS 

OF 

Cam  3 * s OATA  CODF  «LOCK 

20 

00022  ' 

1 33000 

AID 

1 ,2 

30 

00023 ' 

OSOO  1 0- 

3 T A 

2,  .CM3LK 

7 

AODRESS 

DF 

CAM  3 ' S LEAKER  LIST 

31 

0 o 0?  <i ' 

0201 1 U- 

LOA 

0 , R 20  2 

32 

oo  0?s ' 

1 1 3000 

ADD 

0.2 

33 

00026 ' 

050120- 

SI* 

2, ,CMuS 

t 

ADORE  S S 

OF 

CAM  u ' s data  code  hlock 

3u 

00027 1 

1 33000 

*00 

1 ,2 

35 

0 0 o 30  • 

OSOO 1 3- 

STA 

2 , ,CMul  k 

} 

ADDRESS 

DF 

cam  u*  s LF AKER  LIST 

36 

00031  ' 

1 1 3000 

a on 

0,2 

37 

00032  ' 

050121- 

STA 

2 , . CM*S 

7 

ADDRESS 

DF 

CA*  S'S  DATA  CDDF  MLOCK 

3« 

0 o o 3 3 ' 

1 33000 

*on 

1,2 

3« 

ooo 3u  • 

0500 1 6- 

STA 

2,  ,CM5L6 

7 

ADDRFSS 

DF 

Cam  S'S  LFAKER  LIST 

<10 

0003S  * 

t 1 3000 

ADO 

0,2 

<11 

00036  ' 

OSOI 22- 

STA 

2 , .CM6S 

7 

ADDRESS 

OF 

CAM  6 ' S DATA  CODE  «LOCK 

«2 

00037 • 

1 33000 

ADD 

1 ,2 

<13 

0 oo<io  ' 

0S0021- 

STA 

2,  ,CM6L« 

7 

AD0RE3S 

OF 

CAM  6 ' S LEAKER  LIST 

<j<j 

0009 1 ' 

1 1 300-0 

*00 

0,2 

us 

000U2  ' 

0**023- 

STA 

2,  .LEAKR 

1 

ADDRESS 

OF 

DISPLAY  LEAKFR  LIST 

06 

OOOUR  • 

0201  lb- 

in* 

0 , RU  0 a 

<i  7 

0 oouu  * 

113000 

ADO 

0,2 

<16 

000U5 ' 

050037- 

STA 

2 , . T I S 

; 

address 

OF 

TRACK  INITIATION'S  DATA  CODE  RLDCk 

U 9 

0 0 0<16  ' 

1 33000 

A 00 

1,2 

so 

0 00 u 7 ' 

osoouo- 

STA 

2,  . TI 

7 

AODRE  SS 

OF 

TRACK  INITIATION'S  0 A T A LIST 

M 

OOOSO ' 

0201 1 S- 

LDA 

0 ,R 1 02U 

S 2 

00051 ' 

1 1 3000 

ADO 

0,2 

S 3 

000*2 • 

0SO0U2- 

STA 

2.  .VS 

7 

ADDRFSS 

OF 

Y AREA'S  DATA  CODE  SLOCK 

su 

0005?' 

1 33000 

ADD 

1,2 

cs 

OOOSu  ' 

OSOO  u 3- 

STA 

2,  ,Y 

7 

ADDRESS 

OF 

V AREA'S  OAT*  LIST 

6 6 

0O0SS ' 

0201 10- 

LDA 

0,MS 

7 

CLEAR  DOT 

HEADER,  COUNTS,  t MINI  HFADERS 

S 7 

00056 ' 

ouooo  t - 

STA 

0 , C T R 

SA 

00057 ' 

03u 1 1 1 - 

LDA 

3, RIO 

SR 

OOObO ' 

1 26UO0 

SUB 

1 , 1 
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ooou  h«EC* 

0 1 

OOOM  ' 

030003- 

LDA 

?» .hF AOP 

o? 

0006? • 

OiiSOOO 

lhopa  s s r a 

1,0.? 

OH 

00063 1 

ousoo  t 

STA 

1,1,? 

Oil 

0006U ' 

0 U * 0 0 ? 

ST  A 

1 .?,? 

Of 

0006*  * 

OUSOO  3 

STA 

1.3,? 

06 

00066 ' 

OuSOOU 

sta 

1 ,u,? 

07 

00067 • 

ousoos 

ST* 

1 ,S,? 

0* 

00070  ' 

011*006 

ST* 

1,6.? 

0« 

00071 ' 

0 <iSO  0 7 

STA 

1,7,? 

1 0 

0007? ' 

oiisoi  o 

STA 

1 , 10, ? 

1 1 

0 00  73 ' 

OUSOI 1 

S f A 

1,11.? 

1? 

0 0 0 7 ii  ' 

173000 

a no 

3.? 

1 3 

0007S* 

0 1 Opo 1 - 

If? 

CTP 

1 u 

00076 ' 

00076a 

j-p 

LOOP  A 

1 * 

00077 • 0US001 

STA 

1,0,?  J 

> ClEAP  L.  A s T 

value 

1 6 

ooioo,o?oooo- 

l n * 

0 , MS?  3 J 

I NO*  CLEAS 

T Hf  STDQAGF 

A UFA  HF GINNING  wlTM 

PIHS 

1 7 

i 

I thepf  awf 

1 3,  OS* 

*opds 

ThFPF  to  CLEAP,  PUT 

Fpp 

1 P 

J 

i 13,07s  rtOPOS  APE 

BEING 

CLF  * Pf  n . 

1« 

ootoi  ' 

OilOOO  1 - 

STA 

0,CT9 

?r 

0010?' 

03U10?- 

L^A 

3,«?S 

?1 

oo i o 3 ' 

1 ?6U00 

S'|P 

1 , 1 

?? 

001  Oil  ' 

030 1 06- 

tOA 

?.  .PI*S 

?3 

0010*' 

OUSOOO 

loop:  sta 

1,0,? 

?* 

00106* 

OUSOO 1 

sta 

1,1.? 

?* 

001 07 • 

ou*oo? 

STA 

1 ,?,? 

?6 

00110' 

OuSOO  3 

STA 

1.3,? 

? 7 

00111' 

ousoou 

STA 

1 .«,? 

?f 

0011?' 

ousoos 

STA 

1 ,S,? 

?9 

00113' 

ousoo*, 

STA 

1,6,? 

?C 

OOl  1U  ' 

OUSOO  7 

STA 

1,7,? 

HI 

001  is* 

OUSOI  0 

STA 

1,10,? 

3? 

00116' 

OUSOI 1 

STA 

1,11.? 

33 

00117' 

OUSOI ? 

STA 

1,1?.? 

3 ii 

00  1?0  ' 

OUSOI  3 

sta 

1,13,? 

3*; 

00  1?1  • 

OUSO 1 u 

STA 

1 , lu,? 

36 

001??' 

0US01S 

STA 

1 , IS,? 

37 

0 o i ?3 ' 

"USO 1 6 

STA 

1,16,? 

3? 

oo  1 ?ii  ' 

OUSOI 7 

STA 

1,17,? 

xo 

0 0 1 ? S * 

OUSOPO 

STA 

1 ,?0 , ? 

uo 

001 ?6' 

OUSO?' 

STA 

1 ,?1 ,? 

0 0 1 ?7 ' 

nuso?? 

STA 

1 .??,? 

«? 

001 30 » 

0 U*0  ? 3 

sta 

1 ,?3,? 

u3 

ooi3l' 

ou«>o?u 

STA 

1 ,?u,? 

ii  u 

0013?' 

ouso?s 

STA 

1 ,?S»? 

PS 

00133' 

OU*0?6 

STA 

1 ,?fc,? 

46 

00 1 3u ' 

0 u S o ? 7 

STA 

1 ,?7,? 

ii  7 

001 3S* 

OUSO  30 

STA 

1,30,? 

ii  A 

00136' 

1 73000 

a r>0 

3,? 

ilQ 

00137' 

010001- 

IS? 

CTP 

f 0 

00 1 uo* 

0 0 0 7 uS 

JMP 

LOOP 

Si 

00  1 m ' 

o?oo?s- 

LHA 

0 , w? 

f? 

0 0 1 n ? • 

0 U?p  0 u- 

STA 

0, i.PIMCT 

f 3 

OOl  ii3* 

0 u?0  0 7 - 

STA 

0,*.C*»3CT 

* u 

0 o i ua  * 

ou?o 1 ?- 

STA 

0 , 3 ,CMUCT 

SS 

00  i «S • 

ou?o 1S- 

STA 

0 , S.C^SCT 

f6 

00  1 i!6  • 

0 u?0  ?0- 

sta 

0 » 3 • C M6C  T 

* 7 

00 1 U7 ' 

0 u?  0 3 6 - 

STA 

0.5.TTCT 

SP 

J CLE  * 9 

DISPLAY  K 

HCA  LINES 

so 

00  ISO ' 060?*S 

MOC 

: nisp 
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OOPS  ORFC* 

01  00 1 S I * OMSSS 
0?  0OlS?'00O777 
03  0fti53'0fe^7SS 

Ou  OOlSo * 000777 

05  OOJ5S ' 060P07 

06  00156*063507 

07  OOlS7'OOOaOO 
OF  OOlhO'063707 
0°  o oi 6 1 1 oooaoo 

10  0016?' 1 OPuOO 

11  001*3' 0U00?*« 
1?  0OUa'0<i0063* 
13 

ia 

IS 

1* 

17  oo  i *s  ' oaoi  ?*,« 
1 0 
1« 

?0 

?1  O0166’0a01?7. 

?? 

? 3 

?U  00 1 67 ' OUO 1 30* 

?F 

?b 

?7  00170* oaoi 3S« 

?F 

?p 

30 

3 1 001  71  • pun  1 r>?< 

3? 

33  00 1 7? ' 0?003O- 
3U  0 01  73  ' OpUOOV 

35  Op  1 7<i  ' 06?007 

36  0017S'06S107 

37 
3 P 

3°  0017b' 060«77 
ao  001 77 ' 0?aO33' 
«1  0O?00'107U0u 
u?  0O?0 1 ' 00?1 ?5« 
u 3 00?0? ' 0?U03T 
uu  0 0 ?03 ' 1 07 5?0 
US  oo?0a ' 1 ?530  0 
Ub  0 0 ?05 ' 1 ?aaoo 
07  oo?0b ' ooaoab' 
UR  00?07 ' 0?u03?' 
uu  00?1 0 ' l 07UO0 

50  00?1 1 ' 1 ?uuOO 

51  0 0?1  ? ' OUUOU7' 
5?  O0?l 3 ' 1 0?uO0 
* 3 00?i u ' 0U00?7> 
5 U 

55  o n?i 5 ' o?ooub' 

56  0 0? 1 6 1 loiftpu 

5 7 0 0 ? 1 7 ' OOOUOS 
F6  00??0 ' 0P00U7' 
so  no  ??  1 ' l 0 1 003 


SKPRZ  OISP 
J'lp  .-1 
SKPOZ  OISP 
JMP  .-1 
NTOC  *C*R 
SKPRZ  MC*P 

JmR  . 

SKPDZ  *C*R 
J-R  . 


S JR  0,0  ? TF 

ST*  0,H0P0  I 
sr*  0 » F I PS  T 

ST*  0 * T«?  T mij 

ST*  0,X*RFA 
ST*  0 » 7 * PF  * 

ST*  0,FVPT1 


HOPO=0,  he*dfp  BLOCK  IS  FXPECTFO 
IF  MOROsl,  0*T*  SLOCK  IS  ExRECTFO 
J IF  EVEN=0,  0]SPL*v  PI*  0 * T A 
l IF  FvFN*l,  DISPLAY  LE*k£h  0*T* 

; TF  FIRSTsO,  MFPGE  ? «DROS  OF  X,Y 
; P I m n*T*  Into  i y«x  *DRO 
I IF  FTPSTrl,  OISPL*Y  PI-  OAT*  AS  IS 
; IF  T P I MOs o , NO  TRACK  initiation  oata  is  RFINH 

I OISPL*YFO. 

t if  t r i no s i * tp*ck  initiation  oat*  ts  rfing 

; OISPLAYFO. 

t IE  xapF  a s o » on  NOT  n I S°L  a Y TRACK  INITIATION 

i x are*  oata. 

I IF  x A R£  A s ] » OISRLAY  T.l.  X ARE*  OAT*. 

J IF  ZARFAsO,  on  NOT  DISPLAY  TRACK  INITIATION  z 

! ARFA  DATA. 

J IF  7 A RF  A s ] , OISPLAY  T.I.Z  ARFA  DATA. 

J IF  FxRTIsO,  NO  DATA  IS  EYRFCTEO  FROM 

\ TRACK  INITIATION  -ACmINE. 

I IF  E XRT I s 1 , ? RLOCKS  OF  OATA  ARE  E*PFf*TEO  AFTER 

* THIS  HEAOER 


S T A 0 , NE  kP* 

1 SET  Up  MC*  PECFIvF  fop  first  HfAOFR 

LOA  0**16 
L7*  1..HFA0P 

o-m  o.hcar 
m*s  i * *c ar 

f READ  IN  KEYS  TO  PINO  FREQUENCY  RATE  FOR  DISPLAYING  0*TA 
J A NO  LEAKERS 
KEYS1  : RFAOS  0 

LTA  1,*SKTR  j if  FITHFR  BITS  o OR  1 ARE  SET, 

AND  0,1,SZR)  DISPLAY  TRACK  INITIATION  DATA  ONLY. 

JKP  a.TLOP 
LOA  1 » * A S K U 
ANOZL  0*1 
NOVS  1*1 
NFG  1 , 1 
ST*  1,0LCTP 
LOA  l.MASKL 
*nO  0,1 
NED  1 , 1 
STA  1,LLCTR 
S Jh  0,0 
STA  0 , E V F N 

; PREPARE  P I * OATA  FOR  OISPLAY 
OLOOPJLOA  0,DLCTR 
*0v  0,0, SZR 


J-P  OL0P1 
LOA  0 , LLC  TP 
*0V  0,0, SZR 
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ooon  liPFC* 

01  nn???  • no?l oo. 
0?  no??* ' 1 n?noo 

03  00??a  ' 0«00R*>« 
oa  00???'  n??ooa- 
os  o o ?? h ' i n i ?a? 
oh  oo??7'onoaoo 
07  OO?30'1010OS 

op  oo?3l ' o ooao 7 
o q oo?3?'oooani 

10  00?33'0(i0001< 

11  oO?3u'nuoos?« 
1?  00?3S ' 0 3anos< 
13  no?3t> • osaoso. 
la  00?37'000«13 
1*;  oo?ao*io?oon 

1 1 o o ? u i • o uo  os?« 
17  n 0?  «J  ? ' O3aO0^- 
IP  0O?U3 ' OSaOSO. 
1 o nftpuii  i o?uoo 
?0  00?as ' ou 1 UOO 

?1  or»?a  h ' i o i a o 0 
??  no?47 ' 0u0fH3- 
?7  no?S0'  Ou?ooii' 
?a  nn?si • ooou3? 

?s 

?d 

? 7 OOPS? ' o?oo* A- 
?B  00?N3  1 10100a 
?q  oo??u'oooa?7 

30  00?SS'10iaO0 

31  O0?s*'  naoOf,  3« 
3? 

3 3 

3a  00?S7 ' o?l aoo 

3S  oo?ho • o?aos i . 
3b  00?M  • 1076?0 
37  00?h?  ' OOO'IO  1 
3P 
3P 

OQ  00?*3 ' 1 7S400 

ui  oo?#*u  ' o?l  aoo 
a?  00?SS • 0300S1- 
u 3 00?** ' 1 t 3SP0 

aa  oo?D7'onoaoi 

as 

a* 

a 7 00?70 • 1 Si  300 
a P 00  ?7 1 1 33000 
ao  00?7?' OSPQSO' 
so  00P73 ' OOOaOl 
S i oo?7a  * o i ooqO' 
s?  o o ? 7 s • i 7Saoo 
S3  0 o?76 ' 0 l 0 0 0 1 ■ 
su  00?77*0007bO 
ss  00300 1 1 0?S?n 
S t-  00  301  • 0a0Oh3. 

s 7 oo30?'O0oa01 
SP 

SO  00303  * 0?00S^' 


HP  ?.KV3? 

adc  o.o 

STA  O.OLCTP  i FnwCF  PH  data  TO  display  DNCF 

ru  opi  aoA  o,  o).pimct 

•nvop  o.n.szr 

ISP  . I COUNT  SHOULD  always  PE  EVEN 
sov  0,0, 5N» 

JMP  2»JM 
JHP  .♦! 

STA  0 , C T P 

sta  o.ddcrt  i display  data  count 
LDA  3 » , P I *1 
sta  3,DATCT 
JHP  FTJMF 

ZPIH}  ADC  0,0  1 «HF>  PIM  COUM  = 0, 

STA  0 , OOC  M i SET  UP  DISPLAY  FOP 

L OA  3,.PIH  ,*  1 ZFPH  KQHP 

STA  3 » n A T r T 

SJP  0,0 

sta  0,0.3 

iNf  0,0 

STA  o, first 
sta  0,^.pIMCT 

.HP  OSPLA 

; CHECK  IF  this  TS  first  THE  Through  this 
J LOGIC  FOR  This  Data 
•F t I hf  f l Da  o , f i pst 


-»)v  0,0, SZR 
hp  nsRLA 
i vc  o.o 

STA  0, FIRST 

; he  w 3F  * i y -owns 

J Y:ins  0-7,  YsPITS  P-1S 
CD«Pl SLOA  0,0,3 

LDA  1 , MS*  3 Y 
ANOZW  0,1 

JHP  , ♦ 1 i THIS  instpuctior  will  be  peplaced 

l PY  wnvP  1,1  (1?S?00)  WHEN 

I FULL  SCALE  data  IS  used 


INC  3,3 
LDA  0,0,3 
LDA  ?,hskyy 
ANin/R  o,? 

HP  , ♦ 1 J THIS  INSTRUCTION  WILL  PE  PFPLACFO 

; «y  wnvR  ?,?  MS1?00)  whEn 

: full  SCALE  data  is  USED 


HOVS  ?,? 


ADD  1,? 

STA  ?,  i*OA  TC  T 
J HP  .*1 
isz  datct 
INC  3,3 
IS7  CTP 
JMP  CUNP1 
S’JB7L  0,0 
STA  0, FIRST 
HP  OSPLA 

; START  OMA  TPANSFFR  to  DISPLAY 

DSPLAjLDa  O.DOCRT 
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0007  t)RECM 

01  on 3ou • opuoos-  lda 

0?  00305’0*?OS5  OOP  0 . D I Sp 

03  0030*'0*SiSS  OQAS  1 , Of  sp 

OU  00307  ' 0*3*SS  FLAGS!  SKPON  D I Sp 


OP  00310'000777 
Oh  0031  1 ' opoi 03- 
07  00  31?'0?MOU- 
0*  0O313*no?0SS 
OO  0031<i ' 0*S1  *S 

10  nn3lS<o*3*SS 

11  O031*'noo777 
1?  0031  7 ' 003007 
13  nO3?0 ' 00?i 30- 


Jmp  .-1 
10A  C.M1 
L 0*  1,.ZF»0 
OOP  0,DISP 
00*S  WOfSP 
S<pDN  OlSp 
J*p  .-1 
SKPON  “CAR 
JMP  «*.ROIS 


1 1* 

; TONE  flag  set  On  ' 

IS 

J RECEIVFO  A N 0 SET  | 

1 * 

{ C MFC  k 

status  WOPO 

1 7 

0 0 3?  1 ' 0 * 0 H 0 7 

Ckmca :DI a 

0#mCAP 

IP 

003?? 1 oaooS7- 

STA 

0 , RwOA  ) 

1° 

on  3?3  1 OM  '107 

ni« 

0, MC*e 

?0 

00  3?u 1 ounOhO- 

STA 

0, w-ncT 

?1 

00  3?S  * 0*?uO7 

QIC 

o,mcaw 

?? 

oo3?*'  oiioosa- 

STA 

0, ST ATR 

?3 

0 03?7 ' o?aoss- 

LTA 

1 , HMOT 

?y 

003  30'  1 0 700  >i 

A NO 

0,1 , S7R 

?s 

00331  ' 0 0 0 0 0 0 

JMP 

. i Ml 

?* 

0033?  ' 0?«0S*- 

LflA 

1 , CNTOP 

?7 

00333 ' 107U0S 

AND 

0,1,  SNR 

?F 

0O33U  ' OOOijo  0 

JMP 

. } RCVR 

?° 

0 0 3 3S • 0O0U01 

J*P 

.♦1 

30 

00336  * 0?00?*- 

loa 

0 , moRD 

31 

00337 ' 1 01 000 

Mf)V 

0,0 , S7R 

3? 

00300 ' OOOSOn 

JMP 

OTBL* 

33 

0030 1 ' 030003- 

LOA 

3 , . hF  4 OP 

3U 

0 030? ' 0? 1 OOO 

0EPT1  t L U A 

0,0,3 

3s 

00  3<l3  1 0?u0*1  - 

LOA 

1 , MDC  OF 

3* 

00300  ' 106000 

SlJP 

0, 1 , S7R 

37 

003OS  * 00?1 37- 

JMP 

S.LSnh 

3P 

0 0 3*^ * 0?1 00 1 

LUA 

0,1,3 

3<J 

00  307 ' 0?U  0*7- 

LOA 

1 , HSHPH 

uo 

003S0 ' 1 0 6 0 0 S 

sun 

0,1, SNR 

«1 

00  3S 1 ' ooos l * 

JMP 

SFTP- 

U? 

003S? ' O?o070- 

LOA 

1 ,MS*C3 

«3 

0 0 3 S 3 * 1 0 6 ■'!  0 1 

sup 

0.  1 ,3Z» 

ua 

003SO • QOOOOS 

IMP 

C H K C 0 

uS 

003SS  *030011- 

LOA 

?, .C«3*m 

« *> 

o o 3 s ► ' n?ono7- 

LOA 

0, , C M 3C  T 

R7 

003S7’ o?ooi 0- 

LOA 

1 , .CM3LK 

Li  R 

0 0 3*0  * 0000?S 

JMP 

SFTCM 

uo 

00  3M  ' 0?o07  1 - 

rnxco 1LUA 

1 , MSKCo 

so 

003*? ' 1 0*00 J 

SIJR 

0, 1 ,S7R 

SI 

003*3*  000 0 OS 

IMP 

CmmCS 

s? 

003*u  * 0300  1 0- 

LOA 

? , . Cmomm 

S3 

0 0 3*S • 0?oni ?- 

LOA 

0, . C M0C  T 

SU 

003*6 ' 0?001 3- 

LOA 

1 # .CMOLK 

ss 

003*7 ' 0000  1 * 

J-P 

SETCM 

Fh 

00370  * 0?0 0 7 ?- 

ChkCS : LOA 

1 ,MSKCS 

S7 

0037  1 1 1 0*000 

SUP 

0,1 ,SZP 

5P 

0037? 1 000OOS 

JMP 

C*KC* 

SR 

00373*03001?- 

LOA 

?,  .CMSMM 

PROCESS  0 * T * 


> PC  VP  TIm£  OUT 


t CONTROL  *ILL  PASS  NFWf  IF  F*PE  C TFO  HAT*  PLOCK  m*S 
I TNCOPPFCT  CODE 
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POOR  ORFCH 


01 

0O37u-0?001S- 

LOA  0,.CM5CT 

e? 

00  375 ' 0?U01 6- 

LOA  1,.CMSL* 

03 

00376*  000007 

JRP  SETCM 

oo 

00377 ' n?0073-C*KCh  i 

1L0A  1 , M Sk  C 6 

0* 

oo o 0 o ' 1 Osooa 

SU«  0 , 1 ,$ZR 

06 

OOoni • ooou3i 

HP  CmKTT 

07 

0000? ' 0300??- 

L )A  ?,.CM6^H 

n/» 

110003  ' o?oo?o- 

LOA  0,.T^6CT 

o 

nouiiu'02ul?i- 

LO*  1 * . CM6L* 

1 0 

OOaOS'ntiOOhfc-SKTC'i! 

: s r a o.cmtat 

1 1 

oo'io^'nuao^u- 

ST  a 1 , RL*<  AH 

1 ? 

00007 ' 0R1 005 

LilA  0,5,3 

1 * 

OOaiO'OoiOft-7 

STA  0,0,? 

1 U 

000  | 1 ' 0 ? 1 00*1 

LDA  0,6,3 

IS 

ooaij'oai ooi 

STA  0,1,? 

1 6 

OOU 1 3 ' 0?1 0 1 1 

LOA  0,11,3 

1 7 

o o u i o ' oo  i no-> 

6T A 0 , ?, ? 

IP 

OOo 1 5 ' 0? 1 0 \ ? 

LOA  0,1?, 3 

1 o 

oouih'ouinm 

STA  0,3,? 

?o 

0001 7 ' 0?1 00? 

LOA  0 , ? , 3 

21 

00U?0 ' 0300hh- 

LDA  ? , r M AD 

?? 

OO'Jpl  • 001  OOO 

STA  0,0,? 

2* 

OOU?? * 00000 1 

IMP  # + i 

?u 

000?  3 1 O 300?5- 

l-)A  ?,*? 

?S 

O00?u'  10  3 0 ll  0 

* r>D  ?,0 

?6 

0 0 o ? 5 • 1 0 7 0 o 0 

ADO  2,1 

?7 

noupfc  • 06?  on  7 

on«  o,mcap 

?« 

0 0 0 ?7 • 065 107 

00  AS  1 , mca« 

?r 

O0u  30 1 0 1 00?6- 

[ 57  *0*0 

30 

00031 • OOOhSh 

J«p  F LADS 

11 

OOU  3? • 0?U075-CHKT I 

jLoa  i,msk rr 

32 

OOU  33 1 1 0 6 0 0o 

Sun  0,1, S2P 

33 

0 0 u 30  • rWs3r)77 

halt  ; 

invalid  *c a codf 

3o 

0 Oo  35 • 1?65?0 

SUHZL  1.1 

35 

00u36*  OUUi  3S- 

STA  1.FXPTI  i 

SE  T TO  ♦ 1 , INDICATING 

T.I.  DATA  IS  EuPFCTFD  NE*T 

3 6 

0 0 0 37 1 03000  1 - 

LOA  ?,  .TI*h 

37 

0 0 0 0 0 ’ 0?00  36- 

LO*  0 , . T I CT 

3P 

0 Oo  a i * 0 2 u n u 3 - 

LDA  1 , . T T 

3Q 

no/io?'  0OO066- 

STA  0 » C *1 T A D 

u n 

0Q0U3  ’ 0 0 o 0 60 - 

STA  1 , RL*<  4 P 

a l 

00UU0'0?1J1S 

LOA  0 , 1 S , 3 

; m i n I hFaDFR  OF  T.I. 

CPNT A TNS : 

a? 

o o n u 5 ' 0 u i ooo 

STA  0,0,? 

J 1)  FRAME  • OF  all 

X AREA  DATA 

u3 

0 OuOh ' 0?1  Ul6 

LO*  0,16,3 

41  0 

00uu7 ' Oo 1 OO 1 

STA  0,1,? 

; ?)  FRAME  • OF  ALL 

z AREA  DATA 

U«4 

00060  • 0? 1 01  7 

LOA  0,17,x 

0 6 

00051  ’ 0 u ? 0 0 0 - 

STA  0,-1,  V C T 

07 

0006? 1 0 J1 00^ 

STA  0,2,2 

• 3)  -*ORD  COUNT  OF 

r area  pita  *htch 

UR 

OOUS3  ' OOOUO l 

JMP  .♦! 

t FOLLOWS  T.I,  DATA 

uo 

j F\o  OF  T.I.  MINI  hfaDER  INSCRIPTION 

so 

OOoSu ' 02 1 on  ? 

LOA  0,?, 3 

J - 60R0  COUNT  of  T.I 

. Data  6 h I C h FOLLOWS  This  hEaDE« 

si 

0 0U55 ‘ 0 30  066- 

L>A  ?,CNTAD 

5? 

00u56 ' Oo 1 poo 

STI  0,0,? 

S3 

00067 ' OOOUO 1 

JMP  .♦] 

So 

00060  * 030O2S- 

LOA  ?,«? 

5S 

0006 1 * 1 03000 

A 00  ?,0 

66 

0006? 1 1 U7060 

ADO  2,1 

57 

00063 '062007 

OOR  0 , 5C A R 

5* 

0 0060 '065  1 07 

DC1AS  1,HfAR 

59 

00065  *01 00?*- 

I S 7 HORO 
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ooos  upecm 


PI 

noa^6,oon6?i 

JMP 

FLAGS 

c? 

opat>7  '021U05 

SETPM-LOA 

0 , s , 3 j 

03 

0PU7P ‘030006- 

loa 

2,  . P I MMH 

04 

0PO71  • 0U1 oon 

STA 

0,0,2 

os 

0O/j7?‘0?1UO6 

LO* 

0,6,3 

06 

o o u 7 3 1 oai po i 

STA 

0,1,2 

07 

00474 • i n 2 u o o 

5 'JR 

0,0 

0 a 

0047S  ' OU0063- 

STA 

0 » F I PS T 

00 

J SUSPEND  DISPLAY 

IP 

no*i76  • okopss 

NIOC 

DISP 

1 1 

0 0 4 7 7 * 0637SS 

SKPD?  OISP 

1 ? 

CPSOn • 0PO777 

JHP 

.-1 

1 3 

POSP 1 '020103- 

LOA 

0 ,M1 

I « 

OOSP?’ pPOl 0 4- 

LOA 

1 , .ZEPO 

IS 

OOSP  3 ' P*20S5 

•'OP 

0,0ISP 

1 6 

oosoa  • 065155 

DO  AS 

; l , disp 

1 7 

OOSOs; « 063*SS 

SKPDN  njSP 

1 6 

00*0* ' 000777 

JMp 

. -1 

IP 

opso7 • i p?s?n 

S JR  7 1 0,0 

?n 

oo  s i o • pao i n 2- 

STA 

0, nE*Ph 

21 

nnsi  i '02MO? 

LOA 

0,2,3 

2? 

oosi  2 ' OupOpii- 

STA 

0 , *.PI*«CT 

23 

oos 1 3 • n2aoos- 

LDA 

1 , ,PIM 

?u 

0 OS  1 4 * 0440ft  4- 

STA 

1 ,SL" *D 

25 

OOS1 S ' p 3 0 0 ?S  » 

LOa 

2,^2 

?6 

nos 03000 

ADD 

2,0 

2 7 

0OS1 7 • 107000 

ADD 

2,1 

2* 

OOS?0 ' 062007 

DOR 

P , MC AP 

?Q 

0OS21  ' 0*5 1 p 7 

DMAS 

1 1 , MC  AW 

30 

0OS22 ' P 1 00?6- 

IS? 

HDQD 

31 

00  S? 3 ' 063607 

5KPPN  MCAP 

3? 

0 0 S2  o '000777 

•JMP 

.-1 

SET  UP  mini  he  a OE  p 


3u 

ts 


S IN,  SET  UP  NE*T 
DECEIVE.  ONCE  That  IS  FIMShFO, 
CO**TPnL  « I LL  PASS  TO  PEDIS. 


36 

pns?S  *no2i uo- 

IMP 

ai.CKMf  A 

37 

J CHECK 

IF  THIS 

IS  A 

DATA  SLOCK 

36 

n0S26'l02UO0 

0 T S L K r SUW 

0,0 

30 

0OS?7 ' OU  00  26* 

STA 

P,H0PD 

Up 

OOS.30 ' 03406  J- 

LDA 

3 » WL  K AO 

41 

0 n S 3 1 ' 0 .3  0 0 2 S - 

LDA 

2 » M2 

up 

OOS32MS7POO 

ADO 

2,3 

43 

p 0 S 3 3 • n?1 UOO 

LDA 

P ,P  , 3 

4 U 

POS  3u  ' P240*'?- 

L')A 

1 , DTCDF 

40 

P 05  35 ' 10  6 u 0 u 

SUR 

P , 1 , S 7 P 

46 

0 OS  36 ' 0006O/J 

JMP 

MEPT  1 

47 

j Check  TP 

SFE  IF 

this 

data  slock  IS  FPDm  TPACK 

INITIATION 

UP 

J M A c H I N K 

. IF  IS 

is. 

SET  UP  ANOTmEP  RECEIVE  FOR  OATA  INTO 

UP 

0 P S 3 7 ' 0 2 0 1 3 6- 

LDA 

0 , E 3 P T I 

i 

IS  this  t.t.  DATA? 

so 

POSUO  M P 1 OPS 

M IV 

0,0. snr 

SI 

OOSu 1 *p  004  1 u 

JMP 

LISNH 

t 

NO  - GO  TO  LISTEN  FOP  NF*T 

mEAOFP 

Sp 

00S4p  ' 10?400 

sue 

o.n 

S3 

0 0 s 4 3 *040  1 35” 

STA 

0 » E * p T I 

i 

YES  - SET  UP  ANOTHER  DATA 

BLOCK 

S 4 

005UU 1 030025- 

LDA 

2,m? 

ss 

0OSU5 • 0220uu- 

LDA 

0,9.YCT 

S6 

00546*143000 

ADD 

2,0 

S7 

0 0 SU  7 1 p 2 4 0 4 3 - 

LDA 

1 , . Y 

S6 

0 0 SSp  ' 1 4700Q 

AID 

2,1 

SO 

OP  5S  J *062007 

006 

0 , M C A P 
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coin  r'pFr* 
ni  nos*.?  • n*si  07 
op  ooss3 • oioo?*. 
03  on^u  1 no^i  o i ■ 
ca 

on  oossn 1 o*o?i7 
ft*  ftOSS* 1 C?0ft3ft« 
07  ftftSS7  1 o?unn*. 
0*  ftOS*ft • ft*?007 

00  OftSM  ' 0*S1 07 

io  oos*? ' o?o  i o?« 

1 i on*;*3  • i o i nns 

1 ? oo^xa' PO?i oi- 
1 5 nns*s'  io«>uoo 
m oos**  ■ oaoi  o;>. 
is 
1 * 

17 

IP  nos*7  • o?o  i ?*• 
IN  OOS70  • l o 1 nos 
?(.'  COS  71  ' 000 a ?P 
PI  0QS7? ' 0?0 1 ?7« 
??  OOS73 ' 1 01  nos 
?\  oos7a'oonuos 
?u  ooS7S*P10131- 
? S OOS?*' 00?1 33« 
?t  ono.77 ' i opann 
Pi  oo*no • pan i ?7. 
00*0  1 ' 0?0  1 30' 
p o onf>o?  • io  i no5; 
30  00*>03  • ooouos 
3 1 00*pa  '010133. 
.3 P OO^OS'OO?!  3'i. 
33  00*0*  • 1 0?'JOO 
3ii  00*07  1 OuO  1 30* 
3*  0 0*1  o * 1 o?-»on 
3*  00*1 1 * 0 401 ?V 
37  00*1 ?• oor ui a 

Jfl  00*1 3* 0POOP7- 
3®  00*1  a * 1 01 00a 
a P POMS’ OOpuO'l 
a 1 00*1  * • 0 1 00a*. 
a p O0M7'0P?o7*- 

a3  O0*?0'oooaoa 
ua  np*?l  1 o 1 0 0 u 7 ■ 
as  O0*??'000a?l 
a*  0P*?3 ' 00?O77' 
a7  OO*?a'0fePa77 
a*  Oft*?V0?U033- 
ao  00*?* • 1 0 7uoa 
SO  0O*?7 1 oo?l?5' 
si  00*30 1 0?an 31  ■ 

5?  00*31 • 107S ?0 
S3  00*3?' 1?S3O0 
sa  00*33 ' 1 ? a a 0 0 
SS  00*3a ' QaaQa* 
S*  0O*3S ' 0 ?a03? 
S7  OO*3*'i07a0O 
S*  00*37 ' 1 ?aaoo 
so  oo*a0'oaaoa7 


ooas  i.mcar 
isz  hood 

JMP  «.F LR5 

; SET  l)P  MCA  RFCFIVF  FOP  NF*T  HEADER 
L I f *i  TOC  MCAR  X UNLOCK  PECEIVFR 

LlA  P,M1*  X CONTPOL  WILL  PASS  HFPE 

l ■) a if.nFApp  t n *mfn  data  is  received 

0(1R  O.HCAP  J SUCCESSFULLY 

70 A S 1 , m C a R } P)  when  hEaofp  hLOCH  IS  NOT 


Li A O.NFwPM 
MftV  0.0. SNR 

J<P  «».FLC.S  ; PECEIvEO  SHCCFSSFULL7 


S IP  0.0 


STA  O.NFwPM 

X CON  | P(jL  PASSES  TO  PEOIS  when  ftlSRLAY  FlaG  IS  SET 
i OR  WHEN  OTSPLAV  was  TljPNEO  OFF  TD  ACCEPT 


X 0 IM  OAT  A 

peoisjloa 

ft . T R I NO 

; IS  TPACX  JMTIATTON  DATA  HE  I NG  OTSPLArFO 

MOV 

0.0, SNR 

J <o 

L K P I M J 

NO 

LOA 

0 , 1 ARE  A 

X YfcS  - IS  X APEA  OATA  PSING  OISPLAYFO? 

MIJV 

0,0. SNP 

|Mp 

. *S  ; 

NP 

TSZ 

xlctr  x 

YES 

. J MP 

if.  XL  OP 

SliH 

0,0  X 

CLEAR  X APEA  INOICATOP 

. STA 

0, xarf a 

LOA 

ft, /AREA  | 

IS  2 APEA  KEING  OISPLAYEO? 

Mf1  V 

ft, 0, SNP 

JHP 

.♦S  X MJ 

TSZ 

ZLCTW  j 

YES 

JmP 

^.ZLOP 

SUR 

0,0  X 

CLEAR  7 4OFA  TuOICATOR 

STA 

0 , Z AREA 

S If* 

0,  ft  X 

f L F A R TPACK  INITIATION  INOICATOP 

STA 

O.TPINO 

JMP 

<f  YS? 

-LKPIMtLOA 

O.EvFn  j 

wmat  IS  PEING  ft I SPL *yEO? 

MOV 

ft, ft, S7R 

JMP 

. ♦a  ; 

LEAKERS  are  «EInG  OISPLAYEO 

ISZ 

OLCTP  X 

PI*  OAT  IS  HEING  OISPLAYEO 

. JMP 

a* , 0 L 0 P 

X DISPLAY  pin  data 

T 

"FVS? 

► ISZ 

LLCTR 

JMP 

LLOOP  x 

OISPLAy  LEakFP  data 

. JMP 

rf.KYSl 

K6YS?:*EAns  0 

► LOA 

1 , h>5K  TP 

ANp 

0»  1 ,SZR 

. J-P 

«*.tlop 

LOA 

1 , M A S K 1 1 

ANOZL  0,1 

*ov$  1,1 

MEG 

1 . 1 

STA 

1 .OLCTR 

LOA 

1 .haskl 

ANC 

0,1 

MEG 

1.1 

• STA 

1 .LLCTR 
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noil  DRFc* 

01  oomi  ' io?s?n 

SllR?L  0,0 

o? 

0066?  * 

0600?7- 

S T A 0 » E VFn 

0? 

06 

00663  • 

0?00«J7- 

I PREPARE  LFAKER  OAT  a FOW  DISPLAY 

LLOOp  t LDA  0,LLCT« 

0* 

00666 • 

1 0 1 0 o « 

MOV  0,0, S?R 

06 

novas' 

000«0? 

.HR  LLOPl 

07 

0 n*6fc • 

00?077- 

JMR  *.KYS1 

OP 

00  667  ' 

1 0 ?an  0 

LLOPl ! SUP  0,0 

OQ 

oo^sn • 

060OS3- 

STA  0 » LLC  N T 

1 0 

00  6 51  ' 

03O033- 

LOA  ? , . LF  A k P 

1 1 

00*5?' 

osnopa- 

5 T A ?,l*CT 

1? 

oo#,S3  * 

0 300 1 0- 

LOA  ? , . Cm3L* 

1 * 

006Sa ' 

0??007- 

LOA  0, 3.CM3CT 

1 6 

00655 ' 

101004 

*0V  0,0, SZ* 

IS 

nofc«>6 ' 

0066P7 

JS»  *FRr,L 

1 6 

00657 ' 

03001 3- 

LOA  ?,.CMaL« 

1 7 

0 066(1  ' 

0?P0] ?- 

LOA  of«.CHaCT 

1 R 

00*61  ' 

10100a 

MOV  0,0, S7P 

1 o 

0066? ' 

00aa?3 

,154  mfrgl 

?n 

00663 ' 

03001 6- 

LOA  ?,.C*4SLK 

?\ 

00666  * 

o??ois- 

LDA  0,3.CHSCT 

?? 

00665 ' 

101004 

MOV  0,0, S7W 

?3 

00*66 ' 

0 Oaa 1 7 

?S«  mf«OL 

?u 

00667 ' 

0300?! - 

LOA  ?,.CHhL» 

?s 

00670 ' 

0??0?0- 

LOA  0,i'.CM6CT 

?6 

00671 ' 

1 oi ooa 

40V  0,0, S7P 

?7 

0067?  * 

OOaa i 3 

JSW  *ERGL 

?R 

?° 

00673 ' 

n?00«53- 

j SEND  Mf»GFO  LPakF«  LIST  TO  DISPLAY 

LOA  0,LLCNT 

30 

0067a  * 

101004 

*0V  0,0, S7« 

00675  * 

onnaoa 

JMR  ,+u 

3? 

00676* 

03ao?3- 

LOA  3,.LFAK4  » IF  sn  LEAKERS,  FORCF  DISPLAY 

33 

0 0677  * 

Oo i aoo 

S 1 a 0,0,3  | OS  1 7F«0  *f)RO 

36 

0 0 70  P ' 

10?000 

AOC  0,0 

3S 

0070J • 

o?ao?  3- 

LOA  1,.LpAK« 

36 

0070? ' 

06?OSS 

OOR  0,OISP 

37 

00703 ' 

06si S3 

ooas  i,msp 

3 R 

00706  * 

oo?i oi - 

JMfl  .S.flos 

30 

0 0 70S  * 

0SU06S- 

ME«GLtSTA  3 , S A vf 

60 

00706* 

1 01?a? 

HOVCP  0,0, S7C 

a 1 

00707 • 

000401 

J*p  . ? COUNT  SHOULD  ALWAYS  RE  EVEN 

6? 

00710* 

0^6053- 

LOA  1 , LLCNT 

u 3 

0071  1 * 

1 o 70  no 

Aon  0 , 1 

a a 

0071 ?* 

0 a a o S 3 - 

STA  1, LLCNT 

as 

00713’ 

0 aO  0 0 1 - 

sta  o,n»  i count  fop  this  cam 

U6 

0 07 1 a 1 

0?1 000 

COm«??lOa  0,0,? 

«7 

0071  S * 

0 ? a OS  1 - 

LOA  1,MSKXY 

UP 

00716' 

1 0 76?0 

AND7«  0,1 

60 

007 1 7 • 

oooaoi 

JMP  . ♦ 1 | This  INSTRUCTION  mill  RE  REPLACED 

so 

*1 

s? 

OO7?0 ' 

1 Si uno 

f R Y mov«  1,1  (1  ?S?00)  *hEN 

l full  scale  data  is  used 

INC  ?,? 

S3 

0 0 7? 1 * 

0?1 000 

LOA  0,0,? 

sa 

007??* 

0 3 4 OS  1 • 

LOA  3.MJK3Y 

ss 

007?3  • 

1 1 76?0 

ANO?M  0,3 

56 

007?a • 

OOOuOl 

JM4  , ♦ l i THIS  INSTRUCTION  mill  RE  REPLACED 

S 7 
56 
SO 

0 0 7?S ' 

1 7S300 

j Rv  MOV  R 3#  3 (1 75?0  0 ) WHEN 
? FULL  SCALE  data  IS  used 

HOVS  3*3 
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001  ? 

DmECm 

n i 

00726 

' 1 37000 

AID 

1,3 

o? 

00727 

' o*  b 02o - 

* T A 

3#  i'LKCT 

03 

00730 

• ooooo  i 

JMP 

. ♦! 

OCI 

00731 

• 01 oo?o- 

1*2 

L*CT 

n* 

00732 

' 1*1 o 0 0 

INC 

2,> 

06 

00733 

’ 0 1 000  1 - 

M2 

CTti 

07 

0 0 7 3u 

' 000760 

JMP 

COMP? 

rp 

0073* 

' 00206*- 

JMP 

asAvE 

0° 

00736 

'1^6*20  TLHO0 

;3’I»2L  1.1 

l 0 

00737 

•000126- 

STA 

i , trino 

1 1 

00700 

' 0 2 0 0 3 0- 

LJ* 

1 , MSKT X 

1 2 

0 0 7 0 ] 

1 1 0700S 

A NO 

0 , 1 , SnR 

1 3 

00702 

'00000* 

;*p 

CMCK2 

1 U 

00703 

1 1 2 6*27 

S41P2L  1.1 

1 * 

or  7o  u 

• 0«O \ 27- 

STA 

1 , X APE  A 

1 6 

0 0 7 <i  * 

* 02u 1 0 1 - 

LOA 

1 , f-SO 

1 7 

00706 

'pool  31- 

STA 

i , xlc t» 

1 6 

00  7o  7 

' 02«o  ts-cmCh  7 i 

:10A 

1 » M S*  1 2 

1 o 

007*0 

• 1 0 7 0 0 'r 

anC 

0, 1 ,SNR 

?n 

0O7S1 

' OOOoP* 

JMP 

> LOOP 

21 

0 07*2 

' 02 d 1 o 1 - 

L'^A 

1 , -*0 

22 

007*3 

'Pool  32- 

s r a 

1 .2LCTP 

2 3 

007*0 

' 126*20 

SJP2L  1,1 

?u 

0 0 7** 

'O00130- 

STA 

1 .2AWFA 

SET  T»»C»  I*ITI»T!P«  IMPICtTpo 


2* 

0 P 7 * b 

• 0 300  u 0- 

*Lnn» :loa 

. ri  s 

FIRST 

X A OF  A wnop 

2b 

PP  7C  7 

' ooouoy 

JMP 

SET  T I 

27 

0 0 7b0 

• P30ouO- 

2L0na  t l 0 a 

2 » . T I 

2P 

0 0 7b  1 

' 1 51 UOO 

INC 

2.2 

2* 

00762 

'15MOO 

INC 

2.2  : 

FIRST 

z arfa  6PR0 

30 

0076? 

• 03OP23- 

StTTI :lOA 

3#  .LEAK* 

t A C 2 

CONTAINS  AOORFSS  OF  first  data  WORO 

31 

OP  760 

' r 5<i 0?u- 

STA 

3,L«CT 

I USE 

LE*kE»  a r f a for  STORAGE 

x? 

0 0 7b* 

• 0?oS2-m 

LOA 

O.TICT 

33 

00766 

'101 00* 

MOV 

0,0, Snw 

3<j 

0 0 767 

' p o o o o a 

JMP 

2 T I 

3* 

pr  770 

' n P a u i 2 

ISP 

-RGT  I 

36 

0077J 

'0201 «?- 

LflA 

0.  *ZCT 

; SF.NO  MERGE*  TRACK  INITIATION  LIST  TO 

display 

37 

i nf 

either  x OR  z oata 

36 

00772 

• OoouOii 

JMP 

, ♦ u 

3° 

00  773 

• f • 3 u 0 2 3 - 

2T!t  LOA 

3 , .LEAK* 

) IF 

NO  TRACKS,  FORCE  OISPLAY  OF  1 ZERO 

rORO 

on 

00  770 

' Ot 1 uO^ 

STA 

0,0,3 

01 

0 0 7 7* 

• 102000 

AOC 

0,0 

1 -1 

02 

00776 

' P2U02  3- 

LDA 

1 . , l £ aku 

o 3 

00777 

•0620** 

'TOP 

o.oisp 

0 0 

01000 

' 06*15* 

)OAS 

i I.oisp 

0* 

0 1 00  i 

' 0P21 o 1 - 

JMP 

M.FLGS 

06 

01002 

• 0 * u 0 b *- 

mw&TI : S T A 

3, SAVE 

07 

0 1003 

' 1 Pt2u2 

movOP  O.0.S2O 

06 

o i oo« 

' 063077 

malt  1 

COUNT 

SHpULO  always  he  fvFN 

OP 

01  nos 

' 1 01 ?U0 

M1V0P  0,0 

so 

0 1 OPb 

' 0O00O  i - 

STA 

0 , C T P 

t OMLY 

half  the  OATA  rill  bf  processeo 

HERE 

0 1007 

' 0«01 u 2 - 

STA 

O.XZCT 

t EITHFR  X OR  2 

* ? 

o 1 0 1 0 

' 02  1 000 

SQhSm:LOA 

0,0,2 

S3 

0 10  11 

' n?uo* i - 

LOA 

1 , m Jt  k X Y 

*0 

01012 

' 1 0762" 

ANPZP  0,1 

** 

01013 

• popup  1 

JMP 

.♦1 

t THIS 

INSTRUCTION  rill  PE  RFPIACEO  BY 

S6 

1 MflVP 

1.1  ( 1 25200)  mhEn  full  SC*lE  OATA 

IS  USEO. 

*7 

0101U 

' 151 000 

INC 

2,2 

*6 

01015 

' 021 00? 

LOA 

0,0,2 

*c 
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APPENDIX  II 


PIM  PROGRAM  - FOR  DEMONSTRATION  (LISTING  STARTS 

ON  PAGE  81) 
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I A - 46,  5 30 


PIM  - 2 


184 


( A-  46,5  51 


SENDP 


SUBROUTINE  OF  PIM 


(LISTING  STARTS 
ON  PAGE  87) 


185 


2 


o 


SHORT  | 

*C2  - 2 

AC2  > i 

TAKE  VALUE  AT 
ADDRESS  IN  AC2, 
WHICH  IS  Y 

GOTIT  | 


SET  UP  HEADER 
TO  SEND  TO  CAMj, 
WHERE  * OF 
DATA  WORDS  TO 
BE  SENT  » 
AC2-DTLAD  + I 
SET  FINLY  > AC2 


TRANSMIT 
HEADER 
TO  CAMj 

CLEAR  MCA 
RECEIVER 
SET  UP  RECEIVE 
FOR  CAMj 
ACKNOWLEDGE 


SET  ACI  = I 
TO  INDICATE  HEADER 
SET  AC2  = 
ADDRESS  OF  L 


(“) 


PCSRT 


SUBROUTINE  OF  PIM 


(LISTING  STARTS 
ON  PAGE  88) 


186 


U- 46.55  3 


(RELOCATABLE 
LOCATION  506) 


CALL  TRNSV2 
TO  SERVICE 
MCA  TRANSMIT 


CALL  RCVSVI 
TO  SERVICE 
MCA  RECEIVE 


TRANSMIT 
FINLY-DTLAD  + I 
WORDS,  STARTING 
AT  ADDRESS 

dtlad.to 


YES 


PCSRT 


2 
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IA-  46,554 


PCSRT - 3 


188 


IA-46,548 


(RELOCATABLE 
LOCATION  0) 


TRNSV2  - SUBROUTINE  OF  PIM  AND 


DIM  (LISTING 

ON  PAGE  94) 


189 


A - 46, 547 


(RELOCATABLE 
LOCATION  0 ) 


TRNSVI  - SUBROUTINE  OF  CAM  AND  TRKIN  (LISTING  ON 

PAGE  95) 


190 


I A-  46, 546 


(RELOCATABLE 
LOCATION  9) 


RCVSVI  - SUBROUTINE  OF  PIM  , DIM  , CAM  , AND  TRKIN  (LISTING  ON 

PAGE  96 ) 


191 


IA~  46,565 


(RELOCATABLE 
LOCATION  0) 


FIND  OUT  NMAX 
A DOR ESS- SET 
DATA  ADORESS 
TO  NMAX 


RESET | 

CLEAR  MCA 
TRANSMITTER 


UNLCK  1 

CLEAR  MCA 
RECEIVER 


SET  UP  MCA 
RECEIVE  FOR 
HEADER 


CALL  RCVSVI 
TO  SERVICE 
MCA  RECEIVE 


YES 


SEE  LAST  PAGE 
OF  TRKIN  SECTION 
FOR  FUTURE  FLOW  L 
OF  POUJNG  LOGIC  f 
WHICH  WILL  BE 
ADDED  HERE 


YES 


SET  UP  RECEIVE 
OF  PIM  DATA 


NO 


CALL  RCVSVI 
TO  SERVICE 
MCA  RECEIVE 


HALT 


DIM  PROGRAM  - FOR  DEMONSTRATION  ( LISTING  STARTS 

ON  PAGE  97) 


192 


I A-  46,566 


DIM  - 2 
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IA-  46,367 


(RELOCATABLE 
LOCATION  137) 


2 


SENDC  j 

MASK  OFF 
AMPLITUDE  BITS 
0-3 

NXTAD  * AC2 
CREATE  THE 
HEADER  BLOCK  TO 
SEND  TO  CAM  j 

HALT 

( THIS  IMPLIES 
AN  000  WORD  COUNT) 


TRANSMIT 
HEADER  BLOCK 
TO  CAM, 


SET  UP  RECEIVE 
FOR  CAM  j 
ACKNOWLEDGE 


OTCTR  * OTCTR 

+ 2 

AC2  * AC2  + 2 

/ l$\ 

CTRP  s CTRP  + 1 

/bo NC  FLAG\  ho 

SET  FOR  MCA  >■  -J 

SET  ACI  * I TO 
INDICATE  HEADER 
SET  AC2  = ADDRESS 
OF  K . 


CALL  TRNSV2 
TO  SERVICE  MCA 
TRANSMIT 


DIM  - 3 


194 


A-  46,568 


DIM-4 


195 


CAM  PROGRAM- FOR  DEMONSTRATION  (LISTING  STARTS 

ON  PAGE  104) 


196 


IA- 46,561 


YES 


LISN2 


CLEAR  MCA  RECEIVER 
SET  UP  RECEIVE 
FOR  HEADER  FROM 
PIM 


CALL  RCVSVI 
TO  SERVICE  MCA 
RECEIVE 


TRANSMIT  HEADER 
NOT  ACCEPTABLE 
BLOCK  TO  MACHINE 
WHICH  SENT  HEADER 


CAM  - 2 


197 


I A-  46t  562 


CAM  - 3 


198 


I A-  46,563 


(RELOCATABLE 
LOCATION  340) 


2 


TTIH  | 

IT  RECM 
:R  TO 
KIN 

TRANSMI 

HEADE 

TRI 

CLEAR  MCA 
RECEIVER 
SET  UP  RECEIVE 
FOR  ACKNOWLEDGE 
FROM  TRKIN 

SET  AC2*  ADDRESS 
OF  L 

CALL  TRNSVI  TO 
SERVICE  MCA 
TRANSMIT 


o 


TRECD 


TRANSMIT  LEAKER 
DATA  TO  DISPLAY 
RECMI 


SET  AC2  = ADDRESS 

CALL  TRNSVI  TO 
SERVICE  MCA 
TRANSMIT 


SET  AC  2 * ADDRESS 
OF  M 

CALL  TRNSVI  TO 
SERVICE  MCA 
TRANSMIT 


CTLKR  s -IB2 

/ 15\ 

{ THIS  ELIMINATES 

/lit  WOfD OF  \ NO 

LAST  IB  VALUES 

< READY  BLOCK  > » 

HALT 

FORCED  WHEN  OVER- 

\  =‘32764  / 

FLOW  OCCURS 

CAM  -4 


199 


IA- 46,564 


200 


t A-  46,569 


(RELOCATABLE 
LOCATION  21) 


CNCLSTR  - SUBROUTINE  OF  CAM  (LISTING  STARTS 

ON  PAGE  H3) 


201 


CNCLSTR  - 2 


202 


IA-46,57! 


(RELOCATABLE 
LOCATION  763) 


IOR  CONTENTS 
OF  XYAD  WITH 
BT PAT.  STORE 
AT  XYAD. 


IOR  CONTENTS  OF 
XYAD  + 1 WITH 
SECPT . STORE 
AT  XYAD + I 


IOR  CONTENTS  OF 
XYAD  + I00«  WITH 
BTPAT.  STORE  AT 
XYAD-f  100, 


IOR  CONTENTS  OF 
XYAD  4 101  § WITH 
BTPAT. STORE 
AT  XYAD  +101* 


TBICT  * TBICT 
+ 2 

CTR  * CTR+I 


ADD  BITXI  TO 
BASE  ADDRESS 
OF  BIT  PATTERN 
TABLE  l.« 
BTPAT  * CONTENTS 
OF  THIS  ADDRESS 


* SEE  LAST  PAGE  OF  CNCLSTR 


CNCLSTR - 3 


203 


I A- 46,572 


* SEE  LAST  PAGE  OF  CNCLSTR 


CNCLSTR  - 4 


204 


CNCLSTR  - 5 


205 


(RELOCATABLE 
LOCATION 604)  f ft 


* SEE  LAST  PAGE  OF  CNCLSTR 


r- 

m 

<0 

<T 

< 


CNCLSTR  -6 


206 


I A-46,575 


LET  Y * 2nd  VALUE 
FROM  ADORESS 
AT  TB2CT 


X2  s X 


YES 


OVLAP  *DVLAP  1 2 
Y2  *33 


CNCLSTR  -7 
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I A- 46,576 


© 


2. 


C0NT3  J 

2 - Y 
rs  n-15 
)+  i 

PRVY 
Y2  *(  Bl 
OF  Y 

SAMY2 | 

C 2 + 1 
ITS  12-15 
X2 

X2  * > 
BITX2=  B 
OF 

TAKE  BITS  6-11 
OF  X2  AND  SHIFT 
RIGHT 

LET  THIS  BE  X2 

CNCLSTR - 8 


208 


A 46,577 


**  SEE  LAST  PAGE  OF  CNCLSTR 


CNCLSTR  - 9 


209 


I A- 46, 578 


(RELOCATABLE 
LOCATION  556) 


ENDX*9lft  LEAKER 
LIST  X VALUE 
ENDX:9ltt  LEAKER 
LIST  Y VALUE 


CNCLSTR  - 10 
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I A-46,579 


(RELOCATABLE 
LOCATION  5323) 


(RELOCATABLE 
LOCATION  5423) 


BIT  PATTERN  TABLE  I 


160000 
070000 
034  000 
0 16000 
007000 
003400 
001  600 
000700 
000340 
00016  0 
00  0070 
000034 
000016 
000007 
000003 
000001 

(ALL  VALUES  ARE 
OCTAL) 


BIT  PATTERN  TABLE  2 


100000 
040000 
020000 
010000 
004  000 
002000 
001 000 
000400 
000200 

000  I 00 
000040 
000020 

00001  0 
000004 
000002 
00000  I 

(ALL  VALUES  ARE 
OCTAL) 


CNCLSTR - I I 
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I A - 46,580 


(RELOCATABLE 
LOCATION  0) 


SEE  LAST  PAGE  N 
OF  TRKIN  SECTION 
FOR  FUTURE  FLOW 
OF  POLLING  LOGIC 
WHICH  WILL  BE 
ADDED  HERE 


TRKIN- FOR  DEMONSTRATION  (LISTING  STARTS 

ON  PAGE  129) 
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IA  46,581 


TRKIN  - 2 
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]A  46,582 


TRKIN  - 3 


214 


(RELOCATABLE 
LOCATION  330) 


TRKIN-4 


215 


IA-  46,584 


™l  I 


SEND  ACCEPTABLE 
READY 
ACKNOWLEDGE  TO 
P IM 


SET  UP  MCA 
RECEIVE  FOR 
RESET  HEADER 


SET  AC2  = 
ADDRESS  OF  B 
CALL  TRNSVI  TO 
SERVICE  MCA 
TRANSMIT 


CALL  RCVSVI 
TO  SERVICE  MCA 
RECEIVE 


FILL  4 WORDS 
IN  CAM 
ACCEPTABLE 
BLOCK  (CAMAC) 
WITH  WORDS 
6-9  OF  RESET 
HEADER 
SET  R2MCA, 
ADDRESS  OF 
OUTPUT  MACHINE 
FROM  12th  WORD 
OF  RESET  HEADER 


END  OF 
POLLING 
LOGIC 


TRKIN-5  POLLING  LOGIC- TO  BE  ADDED  WHEN  THE  MCA  TRANSMITTER 
TIME  OUT  FUNCTION  IS  RESTORED 
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I A. 46 , 598 


(RELOCATABLE 
LOCATION  361) 


INPTF  - SUBROUTINE  OF  TRKIN  ( LISTING  STARTS 

ON  PAGE  136) 
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I A-46,597 


(RELOCATABLE 
LOCATION  413) 


FULL  * ft 


BUMP -SUBROUTINE  OF  TRKIN  (LISTING  STARTS 

ON  PAGE  137) 


218 


I A- 46,585 


(RELOCATABLE 
LOCATION  453) 


RSTIN  = I 
RESTORE 
REGISTERS 


TNGCM  1 


SEND  NEGATIVE 
ACKNOWLEDGE 
TO  CAM 


YES 


HEADER= 


YES 


RETURN 


HALT 


INTSV- INTERRUPT  SERVICE  ROUTINE  OF  TRKIN  (LISTING  STARTS 

ON  PAGE  138) 
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IA-46,586 


INTSV-2 


2?0 


zec‘9*- v 


(RELOCATABLE 
LOCATION  634) 


FULL  * I 
RESTORE 
REGISTERS 


INTSV  - 3 


221 


I A - 46 ,592 


( RELOCATABLE 
LOCATION  674) 


► 

SFLPI | 

WDCNT= CONTE NTS 
OF  (HFCT  4 2 ) 


SOSHF -SUBROUTINE  OF  TRK IN  ( LISTING  STARTS 

ON  PAGE  140) 


222 


I A-46,593 


(RELOCATABLE 
LOCATION  746) 


SQSHF-2 


223 


IA-46,596 


(RELOCATABLE 
LOCATION  766) 


SET  WORD  II 
TO#  OF  LEAKERS 
FROM  4 th  CAM 
IN  X AREA 

r 

SET  WORD  12 
TO  #OF  LEAKERS 
FROM  4th  CAM 
IN  Z AREA 

r 

SET  WORD  13 
AS  FOLLOWS 
BITS  0-3  = 

4 th  CAM'S  X 
AREA  MCA 
ADDRESS 
BITS  4-  7 = 
3rd  CAM'S  X 
AREA  MCA 
ADDRESS 
BITS  8-11  = 

2nd  CAM'S  X 
AREA  MCA 
ADDRESS 
BITS  12-15  = 

1st  CAM'S  X 
AREA  MCA 
ADDRESS 

i 

WORD  14  = 
FRAME  # FROM 
X DATA 

i 

WORD  15  = 
FRAME#  FROM 

Z DATA 


I 

WORD  16  = CTRY 
(-WORD  COUNT  OF 
LEAKERS  IN  Y 
AREA) 

t 

RETURN 


SETHD-SUBROUTINE  OF  TRKIN  (LISTING  STARTS 

ON  PAGE  141 ) 


224 


IA- 46,594 


XCT  = XCT ♦ 2 
CTRM  = CTRM ♦ I 


HALT 


CTRM  = CTRM ♦ I 


SETM- SUBROUTINE  OF  TRKIN  ( LISTING  STARTS 

ON  PAGE  142) 
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I A - 46 ,39  5 


(RELOCATABLE 
LOCATION  1201) 


* 


BIT  PATTERN  TABLE 

I 0 0 0 0 0 
040000 
020000 
0 10  0 0 0 
004000 
002000 
001 000 
000400 

000200 
0 0 0 10  0 
000040 
000020 
000010 
0 0 0 00  4 
000002 
0 0 0 00  I 


SETM  - 2 


1A-  46,599 


CHCKM- SUBROUTINE  OF  TRKIN  (LISTING  STARTS 

ON  PAGE  144 ) 
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I A- 46,600 


(RELOCATABLE 

LOCATIONI262) 


ADD  BITX  TO 
BASE  ADDRESS 
OF  BIT  PATTERN 
TABLE  * 
BTPAT  = CONTENTS 
OF  THIS  ADDRESS 


XOFST=  BITS 
B-ll  OF  SUMX 
SHIFTED  RIGHT 
4 TIMES 


XYAD  = MTXCT 
4 XOFST 


AND  CONTENTS 
OF  XYAD  WITH 
BTPAT  LET 
THIS  BE  TRACK 


TAKE  CONTENTS 
OF  XCT  AND 
XCT  4 I AND 
STORE  AT 
R2CT  AND 
R2CT  4 I 


TAKE  CONTENTS 
OF  ZCT  AND 
ZCT 4 I AND 
STORE  AT  R2CT+2 
AND  R2CT  4 3 


£ 


SEE  LAST  PAGE  OF  SETM 


CHCKM-2 
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I A-  46,601 


( RELOCATABLE 
LOCATION  1340) 


ir 


CHCKM -3 


229 


IA-  46,588 


(RELOCATABLE 
LOCATION  II) 


LSXYZ-  SUBROUTINE  OF  TRKIN  (LISTING  STARTS 

ON  PAGE  149) 


230 


IA- 46,589 


(RELOCATABLE 
LOCATION  67) 


3_ 

PCTR : - 4 


f 

PLOP2 | 

CONTENTS 
a STORE 
JT  LINE 

CONVERT 
OF  R2CT 
IN  PRIf* 

1 

r 

R2CT  = R2CT ♦ 1 
PCTR  =PCTR  ♦ 1 

LSXYZ  -2 


231 


IA- 46,590 


YCT  s YCT  ♦ 2 
YCTR  =YCTR  ♦ I 


HALT 

INDICATES  ODD 
WORD  COUNT 


YCTR  = YCTR  ♦ I 


LSXYZ  - 3 
232 


I A - 46,591 


LSXYZ-4 


233 


tA-  46,602 


(RELOCATABLE 
LOCATION  0) 


CLEAR  MCA 
RECEIVE 
READ  IN  MCA 
RECEIVER  STATUS 
Q ASSIGN  MCA 
ADDRESS  TO 
VARIABLES 

FIND  OUT  NMAX 
ADDRESS  - SET 
DATA  ADRESSES 
OF  PIM  DATA, 
CAM3’S  LEAKER 
LIST , CAM4*S 
LEAKER  LIST, 
CAMS'S  LEAKER 
LIST,  CAM6'S 
LEAKER  LIST, 
DISPLAY  LEAKER 
LIST  .TRACK 
INITIATION  DATA 
LIST,  8 Y 
AREA’S  DATA 
LIST 

T ~ 

CLEAR  HEADER, 
MINIHEADER 
AND  COUNT 
VARIABLES 

I 

CLEAR  13,058 
WORDS  OF  DATA 
STORAGE 

i 

CLEAR  DISPLAY 
CLEAR  MCA 
RECEIVE 


JZ 

HORD  = 0 
FIRST  =0 
NEWPM  = to 


DISPLAY  RECM-  FOR  DEMONSTRATION  (LISTING  STARTS 

ON  PAGE  158) 


234 


IA-  46,60  3 


! 


WHEN  USING  FULL  SCALE  DATA 


DISPLAY  RECM-2 
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IA-  46,604 


DISPLAY  RECM - 3 


236 


I A- 46,605 


DISPLAY  RECM-4 


237 


tA-  46,606 


DISPLAY  RECM-5 


238 


! A - 46,607 


XLCTR : XUCTR 
* I 


DISPLAY  RECM  - 6 


239 


IA-  46,608 


DISPLAY  RECM-7 


240 


IA  - 46 ,609 


DISPLAY  RECM-8 


241 


46,610 


DISPLAY  RECM-9 


242 


IA  -48, 6 1 1 


i 


DISPLAY  RECM  - 10 


243 


IA-  46,612 


MER6L- SUB  ROUTINE  OF  DISPLAY  RECM  (LISTING  STARTS 

ON  PAGE  168) 


244 


IA -46,613 


***  ANOTHER  RIGHT  SHIFT  IS  NECESSARY 
WHEN  USING  FULL  SCALE  DATA 

MR6TI -SUBROUTINE  OF  DISPLAY  RECM  (LISTING  STARTS 

ON  PAGE  169) 
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APPENDIX  III 


CONTROL,  DATA,  AND  PROGRAM  BLOCK  DESCRIPTIONS 

A,  Standard  header  block  of  16  words 
Word  1 = 32764,,  the  header  code 

TJord  2 = MCA  address  of  sending  computer,  or  -1  if  this  is 

reset  header,  (See  description  of  future  reset  header). 
Word  3 = Negative  word  count  of  data  block  or  program  which 
follows 

Word  4 = 0 if  data  block  follows 
1 if  program  follows 

Word  5 = 0 if  data  block  follows,  or  the  relative  offset  to 
entry  point  if  program  follows 
Word  6 = Frame  # 

Word  7 = Scan  # (currently  the  same  as  frame  #) 

Word  8 = Quadrant  indicator 

Word  9 = Disk  Address  Pointer  for  disk  control  block  (currently 
unused) 

Word  10-16  = unused 

B.  Reset  header  block  of  16  words,  to  be  used  when  polling  logic 
is  added  to  all  programs.  This  logic  will  be  added  when  the 
transmitter  time  out  function  is  restored. 

Word  1 = 32764,,  the  header  code 

Word  2 = MCA  address  of  the  PIM,  which  is  the  only  program  to 
send  reset  headers 
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Word  3 = 0 if  this  is  a polling  reset  header 

1 if  this  is  an  assignment  reset  header 

Note:  If  this  is  a polling  header,  the  receiving 

machine  will  return  a ready  acknowledge  block 
to  the  PIM  indicating  the  MCA  address  and  the 
function  of  this  machine.  Tf  this  is  an 
assignment  header,  it  will  contain  MCA  add- 
resses of  the  other  machines  in  the  system. 

Word  4 =-l 

Word  5 = DIM.  MCA  address,  if  this  is  an  assignment  reset  header 
Word  6 = CAM1  MCA  address,  if  this  is  an  assignment  reset  header 
Word  7 = CAM2  MCA  address,  if  this  is  an  assignment  reset  header 
Word  8 = CAM3  MCA  address,  if  this  is  an  assignment  reset  header 
Word  9 = CAM4  MCA  address,  if  this  is  an  assignment  reset  header 
Word  10  - RECM1  MCA  address,  if  this  is  an  assignment  reset 
header.  Currently  RECM.l  = display  RECM. 

Word  11  = TRKIN  MCA  address,  if  this  is  an  assignment  reset  header 
Word  12  = REC^2  MCA  address,  if  this  is  an  assignment  reset  header 
Currently  RECM2  = display  R.ECM 
Words  13-16  - unused 

C.  Header  block  of  16  words,  sent  from  CAMs  to  TRKIN  and  display  RECM 
Word  1 = 32764.,  the  header  code 
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Word  2 = MCA  address  of  the  sending  CAM 
Word  3 - Negative  word  count  of  leaker  list 
Word  4 « unused 


Word  5 = 

Negative  word  count  of  PIM  data  block  used  in  this 

cancellation 


Wo  rd  6 = 

Frame  ft  of  PIM. 

Word  7 = 

Scan  ft  of  PIM  (currently  the  same  as  frame  ft) 

Word  8 = 

unused 

Word  9 = 

Negative  word  count  of  PIM  data  block  used  in  this 

cancellation 


Word  10 

= Frame  /-of  DIM 

Word  11 

= Scan  ft  of  DIM  (currently  the  same  as  frame  ft) 

Word  12 

* Disk  Address  Pointer  of  DIM  (currently  unused) 

Words  13-16  = unused 

D.  Header  block  of  16  words,  sent  from  TP.KIN  to  display  PECM 


Word  1 = 

32764.,  the  header  code 

Word  2 - 

MCA  address  of  sending  computer 

Word  3 = 

Negative  word  count  of  track  data  which  follox^s 

Word  4 = 

0 because  data  block  follows 

Word  5 = 

Negative  ft  of  leakers  from  1st  CAM  in  relative  frame  1 

Word  6 - 

Negative  ft  of  leakers  from  1st  CAM  in  relative  frame  3 

Word  7 = 

Negative  ft  of  leakers  from  2nd  CAM  in  relative  frame  1 

Word  8 = 

Negative  ft  of  leakers  from  2nd  CAM  in  relative  frame  3 

Word  9 = 

Negative  ft  of  leakers  from  3rd  CAM  in  relative  frame  1 
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Wo  r d 10 


= Negative  ft  of  leakers  from  3rd  CAM  in  relative  frame  3 

Word  11  = Negative  ft  of  leakers  from  4th  CAM.  in  relative  frame  1 

Word  12  = Negative  ft  of  leakers  from  4th  CAM  in  relative  frame  3 

Word  13  = MCA  addresses,  indicating  order  that  CAMs1  data  blocks 

are  in  relative  frame  1 
Bits  0-3  = 4th  CAM’s  MCA  address 
Bits  4- 7 = 3rd  CAM’s  MCA  address 
Bits  8-11  = 2nd  CAM’s  MCA  address 
Bits  12-15  = 1st  CAM’s  MCA  address 
Word  14  = Frame  ft  of  relative  frame  1 data 

Word  15  = Frame  ft  of  relative  frame  3 data 

Word  16  = Negative  word  count  of  ft  of  leakers  from  4 CAMs  of 

relative  frame  2 data.  This  data  block  will  follow 
the  track  data  block. 

E.  Mini  header  block  of  4 words,  used  by  display  RECM  for  identifi- 
cation of  current  PIM  data 

Word  1 = Frame  ft  from  PIM  header 
Word  2 = Scan  ft  from  PIM  header 
Words  3-4  = unused 

F.  Mini  header  block  of  4 words,  used  by  display  RECM  for  identification 
of  current  CAM  data.  The  4 CAM  mini  headers  describe  the  4 CAvs . 

Word  1 = Frame  ft  of  PIM  data  used  to  generate  the  current  leaker 
list 
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Word  2 = Scan  ft  of  PIT!  data 


Word  3 = Frame  ft  of  DIM  data  used  to  generate  the  current 
leaker  list 

Word  4 = Scan  ft  of  DIM  data 

G.  ™ini  header  block  of  4 words,  used  by  display  RECK  for  identifi- 
cation of  current  TFJCIN  data 

Word  1 = Frame  ft  of  relative  frame  1 data 
Word  2 = Frame  ft  of  relative  frame  3 data 

Word  3 = Negative  word  count  of  relative  frame  2 data  which 
follows  track  data 

H.  Ready  acknowledge  block  of  5 words 
Word  1 = 32765 the  ready  code 

Word  2 = MCA  address  of  sending  computer 

Word  3 = Function  type  of  sending  computer.  This  code  is  used 
by  the  PIN  to  assign  MCA  addresses  to  the  proper  word 
in  its  reset  assignment  header, 

1 = DIM  function 

2 = CAM  function 

3 = Display  PECM  function 

4 = TRKIN  function 

Word  4 = 0 if  header  block  just  received  was  acceptable, 1 if 
header  block  just  received  was  unacceptable 
Word  5 = unused 


251 


y 


I.  Data  or  Program  Blocks 


Word 


Word 


. = 32767.,  if  data  block 
32766.,  if  program 


l on  = Data  or  program 


252 


BIBLIOGRAPHY 


Data  General  Corporation,  Extended  Assembler  User's  Manual,  093- 
000040-01,  Southboro,  Hass.  May,  1974. 

Data  General  Corporation,  How  to  Use  the  Nova  Computers,  DG  NM-6, 
Southboro,  Mass.  October,  1972. 

Data  General  Corporation,  Userfs  Manual  RDQS  Real  Time  Disk  Operating 
System,  093-000075-05,  Southboro,  Mass.,  April,  1974. 

The  MITRE  Corporation,  The  Multi-Minicomputer  Processor,  ESD-TR-75-351 , 
Contract  F19628-76-C0001 , Bedford,  Mass.  September,  1975. 


253 


